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SYNTHESIS  1972 


COMPOUND  INDEX 


Aoenaphthylene 


•  i 


-  Acenaphthenes 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  acenaphthyleite  and  lithium 

alanate/diethylene  ^yool  233 

Acetals  (induding  Thioacetals) 

-  N,N-koettii 
see:  Aminals 

-  0,0*Acetals 
Synthesis 

-  by  Transacetalization 

-  aldehyde  diethyl  acetals  from  S,S' 

diethyl  acetal  5-oxides  and  tri¬ 
ethyl  orthoformate  88  (1901) 

-  from  the  Corresponding  Carbonyl 
Compounds 

-  cycloalkane-l,2-dione  mono(di- 
methyl  acetals]  from  the  diones 

and  trimethyl  orthoformate/acid  185 

-  di-sec-alkyl  acetals  from  aldehydes 
or  ketones,  p-toluenesulfonic  acid, 

and  molecular  sieves  419 

-  by  Miscellaneous  Methods 

-  4-acetoxy-4-methyl-2-pentynal 

dimethyl  acetal  620 

-  O-alkyl  0-(3-chloropropyl)  acetals 
from  open-chain  or  cyclic  alkyl  1- 
chloroalkal  ethers  and  oxetane  273(2035) 

-  a-bromoaldehyde  diethyl  acetals 

from  o-unsubstituted  aldehydes 
by  radical  bromination  and  acet- 
alization  56  (1868) 

-  2-bromo-3-ethoxypropanal  diethyl 

acetal  141  (1948) 

-  2-cyano-3-phenylpropanal  di¬ 
methyl  acetals  from  2-methoxy- 
methyl-3-phenylacrylonitriles 

and  methanol  97  (1932) 

-  0-keto-aldehyde  dimethyl  acetals 

from  l-methoxy-l-alken-3-ynes 
and  methanol/water/mercurydl) 
sulfate  583  (2407) 

Reactions 

-  Acetal  Cleavage 

-  acetone  dimethyl  acetal  + 

DjO  +  acid  258 

-  involving  the  A  cetal  Group 

- ozonolysis  714  (2555) 

-  benzylaminoacetaldehyde  diethyl 
acetals  phenols  or  1,2-dimeth- 
oxybenzene  (+  hydrochloric 

acid)  98  (1935) 

-  benzylic  acetals,  reduction  with 

lithium/ethylamine  404 

-  benzylic  acetals,  reduction  with 

sodium/ammonia  or  sodium/ethanol/ 
ammonia  404 


Please  note:  The  numbering  of  the  Abstracts  on 


-  benzylidenaminoacetaldehyde  acetals 

boron  trifluoride/acetic  acid/tri- 
fluoroacetic  acid  656  (2498) 

-  cycloalkane-l,2-dione  mono|di- 
methyl  acetals],  thermal  elirniruition 

of  methanol  (on  alumina)  185 

-  dimethoxymethane  +  zinc  2-ethoxy- 

carbonylalkoxide  bromides  (+  acetyl 
chloride)  276  (2045) 

-  ethyl  diethoxyacetate  +  1,3-di- 

mercaptopropane  644  (2474) 

-  ketone  phenylene  acetals  (1,3- 

beiuodioxoles)  alkylmagnesium 
halides  581  (2398) 

-  long-chain  mono-  or  di-unsaturated 

dialdehyde  diacetals  anilines  or 
AT-alkylaniUnes  209  (1993) 

-  not  involving  the  Acetal  Group 

-  non-benzylic  acetals,  reduction 
with  various  alkali  metal/ammonia 

or  amine  systems  403 

-  0,5-Acetals 
Reactions 

-  involving  the  Acetal  Group 

- reduction  with  calcium/ammonia  404 

- reduction  with  sodium/ammonia  404 

- reduction  with  sodium/methanol/ 

ammonia  404 

-  O-alkyl-5-aryl  acetals  ketene384  (2145) 

-  5,)V-Acetal8 
Synthesis 

-  5- methyl  )V,^-dialkyl-5,A-acetals 
from  7V,)V-dialkyl-methylthio- 
methaniminium  iodides  and  alkyl- 

or  arylmagnesium  halides  436  (2202) 
Reactions 

-  Acetal  Qeavage 

-  2-alkyl-3,4-dimethyltetrahydro- 

1,3-thiazoles  +  mercury (II)  chlor¬ 
ide  +  water  436  (2203) 

-  5,5-Acetals 
Synthesis 

-  from  the  Corresponding  Carbonyl 
Compounds 

- from  aldehydes  and  trithioboric 

acid  esters  529 

- from  ketones  and  sulfurated 

sodium  borohydride  529 

-  aldehyde-  and  ketone  5,5-dialkyl 

acetals  from  the  carbonyl  com¬ 
pounds  and  trialkyl  trithioborate  108 

Reactions 

-  Acetal  Qeavage 

-  ketone  5,5-alkanediyl  acetals 
(1.)  methyl  fluorosulfate,  (2.) 

base  561 

-  cycloalkanone  5,5-dimethyl  acetals 

-I-  sodium/liquid  ammonia  102 

-  involving  the  Acetal  Group 

- reduction  with  calcium/ammonia  405 

- with  ketene  384  (2145) 

-  9,10-dithiono-l,4,4a,5,8,8a,9,9a,10,- 
lOa-decahydroanthracene  bisfethane- 


diyl]  acetal,  reduction  with  lithium/ 
ethylamine  405 

Acridine 


-  9,10-Dihydtoectidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  9^X0  derivatives  from  diphenyl- 

amine-2-carboxylic  acids  and 
polyphosphoric  add  613 

-  1,2,3,4,5,6,7,8-OctahydioacrkUnes 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-0X0  derivative  331  (2122) 

Acylals  and  Derivatives 

-  Semiacylal  Halides 
Synthesis 

-  gem-acetoxychloroalkanes  from 
aldehydes  or  ketones  and  acetyl 
chloride,  Lewis  acid  catalysis  53  (1856) 

Acyl  Carbonates 
Synthesis 

-  acyl  ethyl  carbonates  from  carb¬ 
oxylic  acids  and  2-ethoxy- 1-ethoxy- 
caTbony)-l,2-dihydroquinoline  460 

Acyloins 

-  General 
Synthesis 

- from  vio-diketones  and  zinc/ 

aqueous  dimethylformamide  643  (2466) 

- from  non-terminal  alkynes  and 

thallium(lll)  nitrate  645  (2476) 

-  Aromatic  Acyloins 
Reactions 


- with  cerium(IV)  anunonium 

nitrate 

560 

-  benzoins  triphenylphosphine 
dibromide 

697 

-  cyclic  Acyloins 

Synthesis 

-  8-hydroxy-7-oxocyclododccyne 

251 

-  Heterocyclic  Acyloins 

Synthesis 

-  2,2’-benzimidazoin 

188 

Reactions 

-  furoin  cerium(IV)  ammonium 
nitrate 

560 

Acyl  Phosphates 

Synthesis 

-  acyl  diethyl  phosphates  from 
acyl  chlorides  and  silver  diethyl 

phosphate  715  (2561) 

Reactions 

-  acyl  diethyl  pho^hates  + 

hydrogen  peroxide  715  (2561) 

Ac3rl  Sulfonates 
Synthesis 

- from  acyl  chlorides  and  sulfonic 

acids  213  (2014) 

-  acetyl  arenesulfonates  from 


p.  652-656  is  incorrect.  The  entries  in  the  Index  refer  to  the  corrected  numbers. 
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acetic  anhydride  and  arene- 
sulfonic  a^s  127 

-  acetyl  arenesulfonates  from  acetyl 

chloride  and  arensulfonic  acids  127 

Adamantanea 

Syndesis 

-  from  otho'  Adanumtmes 


-  adamantane-2-aklehyde  615 

-  adamantane-2-carboxylic  acid 

503  (2331)  615 

-  adaniantane<2-spiro)oxirane  615 

-  1-aIkyladamantanes  from  l-bromo- 

adamantanes  and  alkylmagnesium 
halides  50  (1848) 

-  5-chloro2-oximinoadamantane  374 

-  5-chloro-2-oxoadamantane  374 

-  1,3-diphenyladamantane  692 

-  5-hydroxy-2-oxoadamantane  374 

-  2-methoxymethylene- 

adamantane  503  (2331) 

-  2-oxo-5-phenyladamantane  374 

-  1,3,5,7-tetTaphenyladamantane  692 

-  l,4,4-trichk>roadamantane  374 

-  1,3,5-uiphenyladamantane  692 

Reactions 


-  with  Retention  of  the  Ring  Skeleton 

-  adamantane-l-carboxylic  acid  + 
trichloroethylene  -f  sulfuric 

acid  275  (2043) 

-  adamantanone  dimethylmethylene- 

sulfuiane  5-oxide  615 

-  adamantanone  +  methoxymethylene- 
triphenylphosphorane  503  (2331) 

-  1-toomoadamantane  benzene  + 

r-butyl  bromide  aluminum  chlor¬ 
ide  692 

-  l-bromoadamantanes  alkylmagne¬ 
sium  halides  50  (1848) 

-  Transformation  of  the  Ring  Skeleton 

-  2-hydroxyadamantane  mercuric 
oxide  +  iodine  irradiation  383  (2138) 

-  2-oximino-5-phenyladamantane  + 

polyphosphoric  acid  374 

Aloohola  (indudiog  0-Aoetyl-,  f>-Benzoy)-, 
O-MeayK  O-Tosyl-,  and  0-Triflyt 
Derivathrea) 

-  General 

Reactions 

-  without  Cyclixation 

- with  cyanuric  chloride  and  sodium 

iodide  578  (2384) 

- withTV-trichloromethyldichloro- 

methanimine  600 

-  2,3-Acetylenic  Alcohols 

Reactions 

-  widiout  Cyclixation 

-  1-ethynylcyclohexanol  +  propanoic 

anhydride/4-dimethylamino- 
pyridine  620 

-  1-ethynylcyclohexanol  sodium/ 

ethanol/unmonia  405 

-  o-Amino-alcohols 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  1-aminomethylcyclohexanol  54  (1863) 

-  tertiary  o-amino-alcohols  from 

ketones  and  A(-lithiomethyl-di- 
phenylmethanimine  492  (2289) 

-  a^-unsaturated  a'-amino-alcohols  from 
a'-chloro-aldehydes  or  -ketones 

and  1-alkenylmagnesium  bromides 
(two  steps)  85  (1893) 


Reactions 

-  Cyclixation  Reactions 

- with  triphenylphosphine  dibromide 

and  triethylamine  278  (2055) 

-  ethanolamine  bromoacet- 

aldehyde  95  (1923) 

-  without  Cyclixations 

-  ethanolamine  tribromoacet- 

aldehyde  hydrate  95  (1923) 

-  ethanolamine  +  trichloroacet- 

aldehyde  hydrate  95  (1923) 

-  2-Arylalkaiiols  (including  Hetero 
Analogs) 

Synthesis 

-  from  Heterocyclic  Compounds 

-  2,2-diphenylethanol  412 

-  Aiylcarbinols  (including  Hetero 
Analogs) 

Synthesis 

-  from  Heterocyclic  Compounds 

-  1-phenylethanol  232 

-  from  Like  Carbon  Skeletons 

-  1-phenylethanol  528 

Reactions 

-  without  Cyclixations 

- with  hexamethylphosphoric 

triamide  640  (2456) 

- with  sodium  dichromate  640  (2459) 

-  benzyl  alcohol -I- lithium/ 1,2- 

diaminoethane  405 

-  benzyl  alcohol  sodium/ethanol/ 

ammonia  405 

-  2-hydroxymethylfuran  +  sodium/ 

ethanol/ammonia  413 

-  Diarylcatbinols 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  amino-9-hydroxyi1uorenes  from 

aminofluorenones  and  sodium 
borohydride  192 

-  amino-9-hydroxyfluorenes  from 

nitrofluorenones  and  hydrazine 
hydrate/Raney  nickel  192 

-  benzhydrol  707  (2531) 

Reactions 

-  Cyclixation  Reactions 

-  2*acylaminobenzhydrols  +  phos- 

phorus(III)  bromide  281  (2067) 

-  ac-Hak>-alcolic4s 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  a,/}-unsaturated  a'-chloro-alcohols 

from  o-chloro-aldehydes  or 
-ketones  and  1-alkenylmagnesium 
bromides  85  (1893) 

Reactions 

-  without  Cyclixation 

-  trichloroethanol  +  W-trichloro- 

methyldichloromethanimine  602 

-  Primary  Alcohols 
Synthesis 

-  from  Heterocyclic  Compounds 

-  5-alkylaminoalkanols  from  2-alkyl- 
aminotetrahydropyrans  and  alkyl- 

or  aryllithium  208  (1987) 

-  5,6-diphenylhexanol  630 

-  2-phenylethanol  232 

-  4-substituted  butanols  from  arene- 

lithium  addition  compounds  and 
tetrahydrofuran  630 


-  from  Like  Carbon  Skeletons 
- from  aldehydes  and  sulfurated 

sodium  borohydride  528 

- from  aliphatic  carboxamides  by 

electrochemical  reduction  in  methyl- 
amine  in  the  presence  of  lithium 
chloride  87  (1898) 

-  cyclohexylmethanol  405 

-  4-hydroxybenzyl  alcohol  226 

-  from  Unlike  Carbon  Skeletons 
- from  alkenes  by  ozonolysis- 

reduction  581  (2399) 

Reactions 

-  without  Cyclixation 
- with  dialkylamines  and 

Raney  nickel  580  (2396) 

-  Secondary  Alcohols 
Synthesis 

-  from  LSce  Carbon  Skeletons 
- from  ketones  and  thiourea 

dioxide  435  (2197) 

-  2-alkylcyclohexanols  from  1-alkyl- 

cyclohexenes  via  chloronitrosation, 
reduction,  and  reduction/hydro¬ 
lysis  52  (1854) 

-  cyclohexanol  412 

-  cydopentanol  528 

-  a^',^  V-di-unsaturated  secondary 

alcohols  from  a',^-di-unsaturated 
glycols,  bis(  triphenylphosphine  ]-palla- 
dium  dichloride,  and  dimethylform- 
amide  52  (1855) 

-  <//-endo-fenchyl  alcohol  221 

-  l-(l-hydroxyethyl)-cyclohexene  412 

-  from  Unlike  Carbon  Skeletons 

-  4-octanol  303 

Reactions 

-  without  Cyclixation 

-  isopropanol  +  pivalic  anhydride 

4-dimethy  laminopyridine  621 

-  Tertiary  Alcohols 
Synthesis 

-  from  Heterocyclic  Compounds 

-  1-r-butyl-l-hydroxycyclohexane  197 

-  l-(2,3-dimethyl-2-butyl>-l-hydroxy- 

cyclohexane  198 

-  from  Like  Carbon  Skeletons 

-  3-acetoxy-3,6-dimethyl-l,5- 

heptadiene  620 

-  a,0,^,7'-di-unsaturated  tertiary 

alcohols  from  -di-unsaturated 

glycols,  bis(triphenylphosphine]- 
palladium  dichloride,  and  dimethyl- 
formamkle  52  (1855) 

-  1-methylcyclohexyl  benzoate  620 

-  optically  active  tertiary  alcohols  from 

1-alkenes  by  stero^cific  oxymercura- 
tion-demercuration  640  (2454) 

-  from  Unlike  Carbon  Skeletons 
- from  aldehydes,  ketones,  or 

carboxyUc  esters  and  alkyl-  or 

aryl  halides  +  lithium  51  (1851) 

- from  1-alkenes,  borane,  and 

sodium  cyanide  640  (2458) 

- from  trialkylboranes  and  (1.) 

sodium  bromate/hydrobromic  acid, 

(2.)  alkaline  hydrogen  peroxide  699 

- from  trialkylboranes  and  (l.))V- 

bromosuccinimide,  (2.)  alkaline 
hydrogen  peroxide  699 

-  r-butyldicyclopentylcarbinol  197 

-  1-cyclohexylcyclohexanol  700 


-  highly  substituted  tertiary  alcohols 
from  dialkylborinic  acids 

(2  steps)  303.  304 

-  3-hydroxy-2,3,4,5-tetramethyl- 

hexane  304 

-  l-hexylcyclopentanol  304 

Reactions 

-  Cyclixation  Reactions 

-  benzyldialkylcarbinols  + 

nitriles  512  (2368) 

-  without  Cyclixation 

- dehydration  with  bis(hexafluoro- 

phenyl-2-propyk>xy  1-diphenyl- 
sulfurane  320  (.2071) 

- thermal  dehydration  in  hexamethyl- 

phosphoric  triamide  430  (2179) 

-  r-butanol  2-methylpropanoic 

anhydride/4-dimethylamino- 
pyridine  62 1 

-  r-butanol  +  sodium  bromide  + 

water  +  sulfuric  add  417 

-  1,2-Uniaturated  Alcohols 
see:  Enols 

-  2,3-Unaaturated  Aloohob 
Synthesis 

-  from  Heterocyclic  Compounds 
- from  vinyloxirane,  trialkylboranes, 

and  oxygen  321  (2084) 

-  from  Like  Carbon  Skeletons 
- from  1-alky nes  and  (1.)  diiso- 

butylalane,  (2.)  aldehydes  or 
ketones  435  (2196) 

-  3-acetoxy-3,6-dimethyl-l,5- 

heptadiene  620 

-  l-hydroxy-2-methyl-4-phthal- 

imido-2-butene  618 

-  from  Unlike  Carbon  Skeletons 

-  l-hydroxy-”-alkenes  by  carbonyl 

olefinatioi  arith  phosphoranes  575 

-  3-hydroxy- 1-alkenes  by  carbonyl 

olefination  with  phosphoranes  575 

-  a.^unsaturated  a'*amino-alcohols 

from  oc-chloro-aldehydes  or  -ketones 
and  1-alkenylmagnesium  bromides 
(two  steps)  85  (1893) 

-  tti^unsaturated  a'-chloro-alcohols 

from  or-chloro-aklehydes  or  -ketones 
and  1-alkenylmagnesium  brom¬ 
ides  85  (1893) 

Reactions 

-  Cyclixation  Reactions 

-  3-alkyl-3-hydroxy-l,6-heptadienes 

formic  acid/sulfuric  acid/water  422 

-  3-hydroxy-3-phenyl-l,6-heptadiene 

+  formic  acid/sulfuric  acid/water  422 

-  without  Cyclixation 

-  1-hydroxy- 2-alkenes  +  mesyl 

chloride/lithium  chloride/2, 4,6- 
trimethylpyridine  429  (2172) 

-  3,4-Unsaturated  Alcohob 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  l-acetoxy-3-heptene  502  (2326) 

-  Miscellaiieous  Types 
Reactions 

-  acid-unstable  alcohols,  indirect 

esterification  59  (1878) 

-  ll-bromo-l-hydroxy-5-oxa- 
2-imdecyne  *  potassium 

hydroxide  (dilution  principle)  252 


Aldehydes 

-  General  * 

Synthesis 

-  from  Heterocyclic  Compounds 

-  from  2-substituted  1,3-dithianes 

and  chloramine  T  498  (2310) 

-  from  Like  Carbon  Skeletons 

-  from  acyl  chlorides  and  (1.) 

triethyl  phosphite,  (2.)  sodium 
borohydride,  (3.)  base  211  (2001) 

- from  1-alkenes  and  thallium(III) 

nitrate  497  (2306) 

- from  carboxylic  acid  chlorides 

and  lithium  tri-t-butoxyaluminum 
hydride  227 

- from  nitriles  and  alkoxyaluminum 

hydrides  231 

- from  secondary  alcohols  and 

copper(Il)  oxide  437  (2206) 

-  aliphatic  and  aromatic  aldehydes 

firom  primary  alcohols  by  oxida¬ 
tion  with  dipyridine'Chromium(VI) 
oxide  55  (1866) 

Reactions 

- reduction  with  sulfurated 

sodium  borohydride  528 

- with  1-alkenyl  ethyl  ethers  + 

boron  trifluoride  etherate  216  (2025) 

- with  alkylamines  and  sodium 

cyanide/manganese(I  V)  oxide  643  (2470) 

-  with  alkyl  lithiomethane-sulfonates  127 
- with  ammonia  and  sodium  cyanide/ 

manganese(IV)  oxide  643  (2470) 

- with)V-aryl-7V,l-dilithio- 

methanesulfinamides  1 22 

-  with  bis(mercaptomethyl) 

sulfide  654  (2511) 

- with  dimethyl-methylene- 

sulfurane  99  (1938),  116,119 

- with  2-lithio-2-trimethylsilyl-l,3- 

dithianes  506  (2344) 

- with  malodinitrile  and  sodium 

alkoxides  330  (2121) 

- with  phenylsulfur  trifluoride  110 

- with  )V-trichloromethyldichloro- 

methanimine  601 

- with  various  alkoxyaluminum 

hydrides  220 

-  aldehydes  acetyl  chloride, 

Lewis  acid  catalysis  53  (1856) 

-  aldehydes  alkyl-  or  aryl  halides 

+  Uthium  51(1851) 

-  Alkanals 
Synthesis 

-  from  Heterocyclic  Compounds 
- from  2-pr<m-alkyl-5,6-dihydro- 

4tf-l,3-oxazines  by  lithiation, 
alkylation,  reduction,  and  hy¬ 
drolysis  (scheme)  337 

- from  2-alky  1-5, 6-dihydro-4/f- 

1,3-oxazines  by  reduction  and 
hydrolysis  337,  339 

- from  2-alkyl-3-silyloxiranes  by 

acidic  hydrolysis  88  (1902) 

- from  5,6-dihydto-4^-l,3-oxazines 

and  (1.)  alkyllithium,  (2.)  hydro¬ 
lysis  341 

- from  2,4-dimethyl-l,3-thiazole 

and  alkyl  halides  (4  st^s)  435  (2203) 

-  from  2-ethenyl-5,6-dihydro-4W- 


1.3- oxazines  and  organomagnesium 

compounds  (4  steps)  339 

- from  2-methylenetetrahydro-l,3- 

oxazines  by  a-alkylation  and  re¬ 
ductive  cleavage  711  (2544) 

-  o-branched  aldehydes  from  sodium 

3.3- dialkyloxirane-2-carboxylates 

(+  acid)  120 

-  cycloaftanealdehydes  from  2-prim- 

alkyl-5,6-dihydro^/f-  1,3-oxazines 
by  lithiation,  tu-haloalkylation, 
cyclixation,  reduction,  and  hydro¬ 
lysis  (scheme)  337 

-  ^m  Like  Carbon  Skeletons 

-  from  alkanamides  by  electro¬ 
chemical  reduction  in  methylamine 

(-»-  lithium  chloride  ethanol)  87  (1898) 

- from  alkanoic  anhydrides  and 

hydrogen/octacarbonyldi- 
cobalt  644  (2472) 

- from  tetra-prim-alkyl  ortho¬ 
silicates  and  ketones  583  (2404) 

- from  l-tosyloxyalkanes  and 

dimethyl  sulfoxide  115 

-  cyclohexanealdehyde  229 

-  3,3-dimethylbutanal  231 

-  from  Unlike  Carbon  Skeletons 
- from  )V,)V-dialkyl-alkylthio- 

methaniminium  iodides  and  alkyl- 
magnesium  halides  436  (2202) 

- from  tertiary  boranes  and 

diazoacetaldehyde  713  (2551) 

- from  trialkylboranes  and  (1.) 

carbon  monoxide  *  lithium 
trimethoxyaluminum  hydride, 

(2.)  hydrogen  peroxide  234 

-  alkanals  from  1-haloalkanes  and  the 

sodium  derivative  of  methyl  methyl- 
thiomethyl  sulfoxide  88  (1901) 

-  2-alkyl  (or  aryl)-alkanals  from  2,2- 

disubstituted  propape-l,3-diols  and 
aqueous  sulfuric  acid  (neopentyl 
rearrangement)  142  (1951) 

-  cyclohexanealdehyde  497  (2307) 

-  cyclopentanealdehyde  497  (2306) 

-  nominal  376 

Reactions 

-  involving  the  Fwmyl  Group 
- with  ketene  and  titanium(rV) 

alkoxides  608 

-  propanal,  vapor-phase  reaction  over 
calcium  hydroxide/zinc  oxide  711  (2545) 

-  not  involving  the  Formyl  Group 
- with  1-alkenes  and  manganese((II) 

acetate/copper(II)  acetate  376 

-  2-Aikenals 
Synthesis 

-  from  Heterocyclic  Compounds 

-  cinnamaldehyde  88  (1902) 

-  from  Unlike  Carbon  Skeletons 
- from  aldehydes  or  ketones  and 

1-alkenyl  ethyl  ethers  (-t-  boron 
trifluoride  etherate)  211  (2003) 

-  4-dimethylaminocinnamal- 

dehyde  713  (2552) 

-  4,5-epoxy-ci»2-pentenal  328  (2111) 

-  2-methyl-2-pentenal  711  (2545) 

Reactions 

-  involving  the  Formyl  Group 

-  acrolein  +  (1.)  bromine  +  (2.) 
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ethanol/hydiogen  chloride  141  (1948) 

-  2-buten8l  ketene  titaniuin(rV) 

isopropyloxide  609 

-  ciiuiainaldehyde  +  phenoxymagnesium 

bromides  725  (2599) 

-  3-(A^-methyl^-phenylamiiK))- 

propenal  +  acyl  bromides  713  (2552) 

-  3K1.2,3-triazol-4-yl)-propenals 

alcohols  +  inadiation  724  (2595) 

-  4-Alkeiial8 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  acetaldehyde,  1-alkenes, 

and  manganese(lll)  acetate/cop- 
per(ll)  acetate  376 

-  2-alky)4-alkenals  from  alkanals, 

1-alkenes,  and  manganese(lll)  acetate 
/oopper(ll)  acetate  376 

-  S-AIkei^ 

Reactions 

-  involving  the  Formyl  Group 

-  isopropenyl-2-(4-oxo-2-butyl)- 

cydopentaite  tin(lV)-chloride  5 19 

-  l-Alkynals 
Synthesis 

-  from  UidSte  Carbon  Skeletons 
- from  1-alkynylmagnesium  halides 

and  ethyl  formate  274  (2039) 

-  phenylpropynal  74 

Reactions 

-  involving  the  Formyl  Group 

-  propynal  +  l-amino-3-oxocyclo- 
pentene  +  p-toluenesulfonic 

acid  331  (2122) 

-  i3-Amino-aldehydes 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  3-phthalimidopropanals  from  N- 

hydroxymethyl  (or  )V-chloro- 
methyl>phthalimides  and  1-chloro- 
1-alkenes  335 

Reactions 

-  involving  the  Formyl  Group 

-  3-aminopropenals  +  form- 

amide  148  (1975) 

-  Aromatic  Aldehydes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  arylcarbinols  and  sodium 

dichromate  640  (2459) 

- from  the  corresponding  azines 

and  periodic  acid  499  (2316) 

-  4-(A(-arylhydrazino)-benzaldehydes 

from  7V-(4-arylazobenzyl)-carbox- 
amides  and  aqueous  alcoholic  po¬ 
tassium  hydroxide  583  (2405) 

-  benzaldehyde  410 

-  dinitrotrimethylbenzaldehydes  from 

dinitrotetramethylbenzenes  and  nitric 
acid/sulfuric  acid  606 

-  4-methylbenzaldehyde  231 

-  4-nitrobenzaklehyde  229 

-  from  UnlSte  Carbon  Skeletons 

- from  aromatic  acyloins  and  cerium(lV) 

ammonium  nitrate  560 

-  from  )V,)V-dialkyl-methylthiometh- 

animinium  iodide  and  arylmagnesium 
halides  436  (2202) 

-  benzaldehydes  from  benzenes  and 

-  1,3,5-triazine/hydrogen  chloride/ 

aluminum  chlmide  142  (1950) 

-  2,4-dihydroxy-5-(3-methyl-2-butenyl)- 


benzaldehyde  726  (2601) 

-  2-hydroxybenzaldehydes  from 
phenols,  dichloromethyl  methyl 
ether,  and  titanium(lV) 

chloride  382  (2134) 

Reactions 

-  involving  the  Formyl  Group 

-  2-alkylselenobenzaldehydes 

ethyl  bromoacetate  +  zinc  214  (2017) 

-  2-alkylthiobenzaldehydes  ethyl 

bromoacetate  +  zinc  2 14  (20 17) 

-  benzaldehydes  +  phenylacetic  acid 

+  triethylamine/acetic  anhydride  263 

-  2-(l-pyrrolyl)-benzakiehyde  +  di- 
alkylamine  hydrochloride  449  (2254) 

-  at-Ar3rl-aldehydes  and  Heterocyclic 
Ana^s 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  o-hydroxyphenylacetaldehydes 

from  o-hydroxyphenylacetonitriles 
by  catalytic  hyd^enation  and  hy¬ 
drolysis  498  (2313) 

-  from  Unlike  Carbon  Skeletons 

-  phenylacetaldehydes  from  benzyl 

halides  and  the  sodium  derivatives 
of  methyl  methylthiomethyl  sulf¬ 
oxide  88  (1901) 

-  Dialdehydes 
Synthesis 

-  from  LAe  Carbon  Skeletons 

-  1,4-diformylcyclohexane  437  (2204) 
Reactions 

- with  carboxamides  136 

-  1,4-dialdehydes  + 

hydrazine  654  (2510) 

-  pentanedial  +  alkylmagnesiiun 

halides  495  (2298) 

-  o-phthaldialdehyde -<■  acetamide  136 

-  o-phthaldialdehyde  +  2-benzoyl-l- 

cyano-l,2-dihydroisoquinoline  + 
sodium  hydride  491  (2283) 

-  Di-  and  Polyenals  (conjugated) 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  9-hydroxy-6-azanonadienals  from 
l-(3-oxopropenyl>pyridinium 
chlorides  and  (1.)  sodium  hydr¬ 
oxide/methanol,  (2.)  acid  423  (2096) 

Reactions 

-  involving  the  Formyl  Group 

-  5-()V-methyWV-phenylamino)- 
pentadienal -i- acyl  bromides  713  (2552) 

-  a-Halo-aUehydes 
Reactions 

-  involving  the  Formyl  Group 

-  o-chloro-aldehydes  +  l-aDcenylmagne- 

sium  bromides  85  (1893) 

-  Heterocyclic  Aldehydes 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  pyrrole-2-aldehydes  from  2-oxo- 

2,5-dihydropyrroles  by  Vilsmeier 
formylation  387  (2 156) 

-  l/f-pyrrolo[2,3-b)pyridine-3- 
aldehyde 

Reactions 

-  involving  the  Formyl  Group 

-  2-formylbenzimidazole  +  potassium 

cyanide/dimethylformamide  188 

-  or-Hydroxy-aldehyces 
Synthesis 


-  from  Like  Carbon  Skeletons 

- from  2-oxoalkyl  methyl  sulfoxides 

(4  steps)  117 

-  o-hydroxyphenylacetaldehydes  from 
o-hydroxyphenylacetonitriles  by  ca¬ 
talytic  hydrogenation  arid  hydr^ 

lysis  498  (2313) 

-  o-Oxo-aldehydes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  arylglyoxals  from  arylglyoxal 
5-methyl  l-(0, 5- semiacetals) 

and  copper(ll)  acetate  117 

-  ^xo-aUehydes 
Synthesis 

-  from  Uidike  Carbon  Skeletons 
- from  alkyl  1-bromoalkyl  ketones, 

zinc,  and  dichloromethyl  methyl 
ether  383  (2139) 

Reactions 

-  involving  the  Formyl  Group 

-  2-formylcycloalkanones  1-amino- 

3-oxocycloalkenes  +  p-toluenesul- 
fonic  acid  331  (2122) 

-  7-Oxo-aldehydes 
Reactions 

-  involving  the  Formyl  Group 

- with  hydrazine  654  (2510) 

-  Miscellaneous  Types 
Synthesis 

-  adamantane-2-aldehyde  503  (2331),  615 

-  ^yano-aWehydes  from  )V-alkyl- 

2-alkenimines  by  hydrocyanation  and 
hydrolysis  88  (1903) 

Alkaloids  and  Relatives 

-  Anuuyllidaceae  Alkaloids 
Synthesis 

- by  intramolecular  oxidative 


coppling 

670 

- 

galanthamine 

670 

— 

maritidine 

670 

- 

Aporphine-Type  Alkaloids 

Synthesis 

- 

bulbocapnine 

661 

- 

corydine 

664 

- 

glaucine  methopicrate 

661 

— 

isoboldine 

661,  662,  667 

- 

isothebaine 

664 

- 

laurifoline  methopicrate 

661 

— 

nuciferine 

664 

- 

thalicsimidine 

665 

-  Berberine-T3rpe  ABcaloids 
Synthesis 

- from  3,4-dimethoxy-l-(2-amino- 

ethyl>benzene  and  3-oxoisochromans 


(3  steps)  152 

-  (t>xylopinine  152 

-  i}-^boline-Type  Alkaloids 
Synthesis 

-  df-ajmalicine  154 

-  ethyl-l,4,6,7,12,12b-hexahydro- 

indolo(2,3-iii)quinolizine  (hydro- 
flavopereirine)  233 

-  rutaecarpine  173 

-  yohimbane  ring  skeleton,  from 


3-oxoisochroman  and  3-(2-amino- 
ethyl)-l-methylindole  (3  steps)  152 

-  Ctokhidne-Type  Alkalis 
Synthesis 

-  colchizine 

-  Cularine-Type  Alkaloids 
Synthesis 
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- from  l-benzyl-8-hydroxy-2-niethyl- 

1,2,3,4-tetrahydroisoquinolines  and 


potassium  hexacyanoferratedll)  659 

-  cularine  659 

-  Erythf inane-Type  Alkaloids 
Synthesis 

-  by  intramoleculai  oxidative  coupling 

reactions  668 

-  Fuioquinoline-T)rpe  Alkaloids 
Synthesis 

-  maculine  168 

-  pteleine  166 

-  Haaubanane-Type  Alkaloids 
Synthesis 


-  from  l-(2-phenylethyl)-2-(2-methyl- 
trifluoromethylaminoethyl)-benz- 

ene  and  vanadium  oxychloride  668 

-  cepharamine  667 

-  Homoapocphine-Type  ADcaloids 
Synthesis 

-  kreysigine  673 

-  Homomotphinane-Type  Alkaloids 
Synthesis 

-  demethoxy-O-methylandrocym- 

bine  673 

-  HomoptoaptMphino-Type  Alkaloids 
Synthesis 

-  kreysiginone  672 

-  Homotiopane-Tjrpe  Alkaloids 
Synthesis 

-  pseudopelletierine  710  (2541) 

-  Indolo[2,l-a]isoquinoline- 
Type  Alkaloids 

Synthesis 

-  cryptaustoline  666 

-  cryptowoline  666 

-  Isoquinoline-Type  Alkaloids 
Synthesis 

-  dauricine  661 

-  pilocereine  tdmethiodide  658 

Reactions 

-  autumnaline,  intramolecular  oxi¬ 
dative  coupling  673 

-  )V-ethoxycarbonyl-A(-norprotosino- 

menine,  intramolecular  oxidative 
coupling  663 

-  homoreticuline,  intramolecular 

oxidative  coupling  673 

-  laudanosoline,  intramolecular 

oxidative  coupling  with  iron(III) 
chloride  661 

-  laudanosoline  methiodide,  oxida¬ 
tion  with  quinones  666 

-  A(-methylcoclaurine,  phenolic 

oxidation  660 

-  ^-methylhomococlaurine,  intra¬ 
molecular  oxidative  coupling  672 

-  reticuline,  intramolecular  oxidative 

coupling  661 

-  Morphinane-Type  Alkaloids 
Synthesis 

-  salutaridine  666 

-  Morphine-Type  Alkaloids 
Synthesis 

-  morphine  666 

-  pallidine  666 

-  thebaine  666 

-  Muscarine-Type  Alkaloids 
Synthesis 

-  DL- muscarine  153 

-  Phenanthroquinolizidine-Type 
Alkaloids 


Synthesis 

-  cryptoplenrine  669 

-  Proapotphine-Type  Alkaloids 
Synthesis 

-  glaziovine  664 

-  0-methylorientalinone  664 

-  orientalinol  664 

-  orientalinone  664 

~  pronuciferine  664 

-  protostephanine  667 

Reactions 

-  orientalinone,  rearrangement  by 

hydrochloric  acid  665 

-  Pyridine-Type  Alkaloids 
Synthesis 

-  carpyrinic  acid,  various  methods  464 


-  y-coniceine  and  iV-methyl-y-coni- 
ceine  from  3-(l-oxobutyl>2-oxo- 
piperidines  and  hydrochloric  acid  155 

-  d/-coniine  and  ^-methyk/Z-coniine 
from  3Hl-oxobutyl>2-oxopipert- 


dines  (2  steps)  155 

-  dehydroprosopine  469 

-  7V-methyl-A>>*-anabaseine  154 

-  d/-ZV-methylanabasine  154 

-  Tropane-T3rpe  Alkaloids 
Synthesis 

-  tropinone  710  (2541) 

Alkanamides 

-  General 
Reactions 


-  ZV-alkylalkanamide$  *  diethoxy- 
triethylaminium  tetrafluoro- 

borate  418 

-  A(-arylalkanamides  diethoxytri- 

ethylaminium  tetrafluoroborate  418 

-  TV-substituted  alkanamides  -t-  5,5- 
dimethyl-2-triethylamino-l,3-di- 

oxan  tetrafluoroborate  418 

-  Acetamides 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  TV,TV-dialkylacetamide$  from  tri- 
alkylamines  and  acetic 

anhydride  716  (25  63) 

-  TV;A(-dimethylacetamide  634 

-  mercaptoacetamides  from  mercapto- 
acetic  acid  and  alkylamines  643  (2469) 

-  2-Aminoalkanamides 

see:  Amino-Acids  and  Derivatives 

-  Formamides 
Synthesis 

- from  phenyl  formate  and  primary 

amines  715  (2560) 

Reactions 

-  disubstituted  formamides  +  pho»- 

phorus(IlI)  bromide  +  thionyl 
bromide  277  (2052) 

-  disubstituted  formamides  phos- 

phorus(lII)  chloride  thionyl 
chloride  277  (2052) 

-  TV-substituted  formamides 

thionyl  chloride  583  (2408) 

-  2-Hydroxyalkananiides  and 
G-I>erivatives 

Synthesis 

-  fwm  Like  Carbon  Skeletons 

-  TV-r-butyl-2-hydroxyaikanamides  from 

2-hydroxyalkanenitriles  and  r-but- 
anol/sulfuric  acid  91  (1910) 

Reactions 

-  not  involving  the  Amide  Group 


-  TV-r-butyl-2-hydroxyalkanamides  + 
chromiumCVI)  oxide/acetic 

acid  91  (1910) 

-  2-Oxoalkanamides 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  TV-r-butyl-2-oxoalkanamides  from 
TV-f-butyl-2-hydroxyalkanamides 
and  chromium(Vl)  oxide/acetic 

acid  91  (1910) 

-  from  Unlike  Carbon  Skeletons 

-  TV,TV-dimethyl-2-oxoalkanamides 
from  lithium  dimethylamide, 
tetracarbonylnickel,  and  acyl 

haUdes  717  (2566) 

-  5-Oxoalkananide8 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  4,5-diphenyl-4-ethoxy-5-oxo- 

pentanamide  641  (2461) 

-  Miscellaneous  Types 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  3-aryWV,TV-dimethyl-4-nitro- 
butanamides  from  lu-nitrostyrenes 
and  TV,TV-dimethyl-a-lithioacet- 

amide  86  (2895) 

Alkanedinitriles 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  alkanedioic  acids  and 

other  alkanedinitriles  585  (2413) 

-  Malodinitriles 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  l-(2-alkylselenophenyl)-alkyl- 

idenemalodinitriles  from  2- 
alkylseleno-acetophenones  and 
malodinitrile  213  (2012) 

-  l-(2-alkylthiopheny0-alkylidene- 
malodinitriles  from  2-alkylthk>- 
acetophenones  aitd  malodinitrile 

213 (2012) 

-  2,2-dialkyl-3-tosyloxyalkylidene- 

malodinitriles  from  2,2-dialkyl- 
3-tosyloxypropanals  and  ma^ 
dinitrile  433  (2190) 

Reactions 

-  Cycltation  Reactions 

- with  l*-l,3-oxaziniuih  salts  346 

-  without  Cyclization 

-  malodinitrile  -t-  2-alkylthio-  or 
2-alkylselenoacetophenones 

(■f  benzylamine/acetic  acid)  213(2012) 

-  malodinitrile,  catalytic  dimeriza¬ 

tion  using  platinum(O)  or  palla- 
dium(0)  complexes  504  (2336) 

Alkanedioic  Add  Chlotides 

-  Genoal 
Reactions 

-  involving  the  Chhrocarbonyl 
Groups 

-  with  arylcopper  (C-C  coupling)  69 

-  Malonyl  (Chlorides 
Reactions 

-  involving  the  Chlorocarbonyl 
Group(s) 

- with  TV-substituted  thiobenzamides  312 

- with  2-thiono-l,2-dihydropyr- 

imidine  312 

-  -  with  2-thionotetrahydro-l,3- 


thiazok  312 

-  malonyl  chlorides  *  2-mercapto- 

1,3-benzothiazole  312 

-  Q]^l  Chloride 

Reactiont 

- with  pentafluorophenylcopper 

in  ntu  60 

Alktnedioic  Acid  Esters 

-  Higher  Alkanedioic  Add  Esters 
(>  Cj,  Chain) 

SynthetU 

-  from  Like  Carbon  Skeletons 

-  dimethyl  hexanedioate  262 

-  fmm  Unlike  Carbon  Skeletons 

-  diethyl  2-(2-alkenyi)-pentane- 
dioates  from  ethyl  acrylate  and 
lithium  bis|  1-alkenyl Hniprates  323(2092) 

-  Matonk  A^  Esters  and  Derivates 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

- from  3-bromo-2-tetrahydropyranyl- 

oxypropene  in  situ  and  dialkyl 
malonates  709  (2540) 

-  diethyl  acetamido-(3-oxoquinuclidin- 

2-ylmethyl)-malonate  269 

-  diethyl  2-nitromethyl-2-propyl- 

malonate  44 

-  diethyl  (3-oxoquinuclidin-2-yl- 

methyl-malonate  269 

-  diethyl  (3-oxoquinuclidin-2-yl- 

phenylmethyll-malonate  269 

-  substituted  monoalkyl  malonates 

by  carboxylation  of  alkyl  o-Uthio- 
carboxylates  91  (1911) 

Reactions 

-  not  involving  the  Ester  Groups 

-  diethyl  malonate  l,uMlibromo- 

alkanes  sodium  hydride  426 

-  dimethyl  2-bromo-2-methylpropyl- 

idenemalonate  +  base  433  (2189) 

-  OxaHc  Acid  Esters 

Reactions 

-  dialkyl  oxalates,  alkaline  hy¬ 
drolysis  with  D,  O  257 

-  diethyl  oxalate  two  different 

Grignard  reagents  581  (2397) 

-  3-Oxoalkanedioic  Add  Esters 

Reaction 

-  not  involving  the  Ester  Group(s) 

-  dialkyl  acetonedicarboxylates  + 

l,2-bis[bromomethyl)-benzene  + 
oleum  564 

-  diaOcyl  acetonedicarboxylates 
o-phthaldialdehyde  sulfuric 

acid  564 

-  Succinic  Add  Esters 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  dialkyl  2-hydioxy-2-methylsuc- 
cinates  from  alkyl  pyruvates, 

ketene,  and  titanium(IV)  alkoxides  609 

-  esters  of  di-  and  tetrasubstituted 

succinic  adds  from  alkyl  a-lithio- 
carboxylates  and  copper(lI)  com¬ 
pounds  277  (2050) 

Reactions 

-  involving  the  Ester  Group(s) 

-  diethyl  succinate  sodium 

hydride  504  (2332) 

-  not  involving  the  Ester  Groups 

-  dialkyl  tartrates  +  paraperiodic 

acid  544 


-  hfiscellaneous  Types 
Reactions 

-  not  involving  the  Ester  Groups 

-  a/r'-alkanedioic  acid  esters 

sodium  hydride  (cyclization)  59  (1877) 
AQumediok  Adds 

-  Alkanedioic  Adds  (>  C^  Chain) 
Reactions 

-  involving  the  Carbonyl  Group(s) 

-  perfluoroalkanedioic  acids  alkyl- 

or  arylmagnesium  bromides  500  (2319) 

-  Succinic  Adds 
Reactions 

-  tetrafluorosuccinic  acid  alkyl- 

or  arylmagnesium  bromides  500  (2319) 
Alkanenitrfles 

-  General 
Reactions 

- with  N~(  1 , 1-dichloroalkyl)- 1- 

chloroalkanimines  604 

-  2-Aminoalkanenitriles 

see  also:  Amino-Adds  and  Derivatives 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  tt-aminophenylacetonitiile  623 

-  ^-benzoyl-o-aminophenylaceto- 

nitrile  623 

Reactions 

-  involving  the  Cyano  Group 

-  TV-benzoyl-o-aminophenylaceto- 

nitrile  mercaptans  623 

-  2-Aryl-  and  2-Heteioarylalkane- 
nitriles 

Synthesis 

-  fh>m  Like  Carbon  Skeletons 

- from  aryl-  or  heteroarylacetonitriles, 

alcohols,  and  sodium  430  (2177) 

-  o-phenyliminophenylacetonitriles 
from  o-anilinophenylacetonitriles 

and  manganese(IV)  oxide  145  (1963) 

-  fmm  Unlike  Carbon  Skdetons 
- from  o-phenylacetoacetonitriles 

(sodium  salts)  and  alcohols  646  (2480) 
Reactions 

-  not  involving  the  Cyano  Gmup 

-  aryl-  and  heteroarylacetonitriles  + 

alcohols  +  sodium  430  (2177) 

-  phenylacetonitrile  lithium/ethyl- 

amine  410 

-  o-Btanched  AlkanenitrOes 
Synthesis 

-  fmm  Unlike  Carbon  Skeletons 
- from  dialkyl  ketone  tosyl- 

hydrazones  by  C-cyanation  and 
thermolysis  439  (2215) 

-  2-alkyl-2-tosylhydrazinoalkane- 

nitriles  from  dialkyl  ketone  tosyl- 
hydrazones  and  potassium  cyanide/ 
acetic  acid  439  (2215) 

-  cyclohexanecarbonitriles  from 
cyclohexanones  (4  steps)  143  (1955) 

-  2-Hak>alkanenitriles 
Reactions 

-  involving  the  Cyano  Group 

-  2-bromoalkanenitriles  + 

lithium  alanate  93(1917) 

-  2-chloroalkanenitriles  + 

lithium  alanate  93  (1917) 

-  not  involving  the  Cyano  Group 

-  2-chloroalkanenitriles  +  sodium 

sulfite  649  (2491) 

-  2,3-dibromopropanenitrile  + 


ammonia  509  (2357) 

-  2-Hydioxyalkanenitriles 
Reactions 

-  involving  the  Cyano  Group 

-  2-alkyl-2-hydroxyalkanenitriles 

+  ethylmarcaptan  90  (1908) 

-  2-hydroxyalkanenitriles  (including 

o-hydroxyphenylacetonitriles)  + 
t-butanol/sulfuric  acid  91  (1910) 

-  linear  AUcanenitriles 
Synthesis 

-  fmm  Unlike  Carbon  Skeletons 

-  6-oxoalkanenitriles  from  1-sub- 
stituted  cydoalkenes  and  iodoso- 
benzene  diacetate/ trimethylsilyl 


azide  301 

-  6-oxoheptanenitrile  301 

-  7-oxooctanenitrile  301 

-  6-oxo-6-phenylhexanenitTile  301 

-  3-Oxoalkanenitriles 
Synthesis 


-  fmm  Unlike  Carbon  Skeletons 

-  3-oxo-2-phenylbutanenitrile  646  (2480) 
Reactions 

-  not  involving  the  Cyano  Group 

-  ocphenylacetoacetonitrile  (sodium 

salt)  +  alcohols  646  (2480) 

-  4-€hcoalkanenitriles 
Synthesis 

-  fmm  Hetemcyclk  Compounds 
- from  4-isepropyl-2-(3-nitrilo- 

propy  l)-5-oxo-4,5-dihydro- 1,3- 
oxazoles  and  aqueous  base  584  (241 1) 

-  fmm  Unlike  Carbon  Skeleton 
- from  3-bromo-2-tetrahydro- 

pyranyloxypropene  in  situ  and 
(»CH-acidic  nitriles  709  (2540) 

-  2-substituted  4-oxobutanenitTiles 
from  iV-alkyl-2-alkenimines  by  hydro- 
cyanation  and  hydrolysis  88  (1903) 

-  5-Oxoalkanenitriles 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  4-cyclohexyloxy-4,5-diphenyl-5- 

oxopentanenitrile  641  (2461) 

-  Miscellaneous  Types 
Synthesis 

-  fmm  Like  Carbon  Skeletons 

-  3-alkylthiopropanenitriles 

from  acrylonitrile  and  mer¬ 
captans  120 

-  3-arylthiopropanenitriles  from 

acrylonitrile  and  mercaptans  120 

-  2-benzyl-3,3-dimethoxypropai>e- 
nitriles  from  2-methoxymethyl-3- 
phenylacrylonitriles  and  methanol 

97  (1932) 

-  fmm  Unlike  Carbon  Skeletons 

-  3-acetyl-2,2-dimethylcyclobutan- 

acetonitrile  301 

Alkanes 

-  General 
Synthesis 

-  fmm  Hetemcyclk  Compounds 
- from  2, 2-dialky  1-1,3-dithiolanes 

by  reductive  cleavage  with  hydrogen/ 
Raney  nidcel  or  hydrazine  112 

-  from  Like  Carbon  Skeletons 
- from  alkenes  and  sodium/f- 

butanol  704  (2519) 

- from  alkenes  by  catalytic  hydia- 

genation  in  homogeneous  phase 

50  (1845) 
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- from  alkyl  aryl  sulfides  by  re¬ 
ductive  cleavage  with  lithium/ 
methylamine  112 

- from  alkynes  by  reduction  with 

lithium/l,2-diaminoethane  398 

-  Branched  Alkanes 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  gem-dialkylalkanes  from  2,2-disub- 
stituted  1,3-benzodioxoles  and 
alkylmagnesium  halides  581  (2398) 

-  Linear  Alkanes 
Synthesis 

-  from  Like  Carbon  Skeletons 

- from  di-n-alkyl  sulfides  and  alkali 

metal/ammonia  systems  415 

-  decane  415 

-  hexane  399 

-  from  Unlike  Carbon  Skeletons 

- from  alkyl  halides  and  (1.)  borane  -t- 

magnesium,  (2.)  silver  nitrate  636  (2440) 

-  octane  75 

-  Miscellaneous  T3rpes 
Synthesis 

-  of  the  Carbon  Skeleton 

-  4^yclopentyl-4-(l,3,2-dioxaboro- 

lan-2-yl>-2,3,3-trimethylnonane  198 

Reactions 

-  with  Retention  of  the  Carbon  Skeleton 

-  trialkylmethanes  +  r-butyl  nitrite,  U.V. 

irradiation  51  (1850) 

Alkanoic  Acid  Chlorides 

-  General 
Reactions 

-  involving  the  Chlorocarbonyl  Group 
- with  hexafluoroantimonic  acid  306 

-  a -Branched  Alkanoic  Acid  C!hlotides 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  2-alkyl-4,4,4-trichlorobutanoyl 
chlorides  from  1-alkenes,  car^n 
tetrachloride,  and  carbon  monoxide 

(+  metal  carbonyls)  144  (1960) 

-  Aminoalkanoic  Acid  Chlorides 
see:  Amino-Acids  and  Derivatives 

-  Linear  Alkanoic  Add  Chlorides 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  10, 11-dibromoundecanoyl  chloride  553 

-  dodecanoyl  chloride  597 

-  Miscellaneous  Types 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  allylthioalkanoyl  dilorides  from 
trimethylsilyl  allylthioalkanoates 

and  thionyl  chloride  553 

Alkanoic  Acid  Esters 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  alkanoic  acids  and  alcohols 

(+ dehydrating  agents)  713  (2554) 

-  from  alkanoyl  fluorides  and 

trialkylsilanes  502  (2327) 

-  Aminoalkanoic  Add  Esters 
seei  Amino-acids  and  Derivatives 

-  3- Aryl-  and  3-Hetaoarylalkanoic 
Add  Esters 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  alkyl  2-methyl-3-(  1 ,2, 3-triazolo- 


-  alkyl  2-mfthyl-3-(l,2,3-triazolo- 
[  1 ,5-a  ]pyrid-3-y  l>-propanoates 
from  2-methyl-3-(l,2,3-triazolo- 
(l,5-ulpyrid-3-yl)-propenal  724  (2595) 

-  alkyl  3-(l,2,3-triazoi-^yl)-alkano- 

ates  from  3-(l,2,3-triazol^yl> 
propenals  724  (2595) 

-  from  Unlike  Carbon  Skeletons 

-  ethyl  3-phenylpropanoate  503  (2330) 

-  a-Branched  >^anoic  Add  Esters 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  r-butyl  2-methylpropanoate  621 

-  isopropyl  pivalate  621 

-  Cyanoacetk  Add  Esters 

Reactions 

-  not  involving  the  Ester  Group 

- with  2-alkylseleno-acetophenones 

(-•- benzylamine/acetic  acid)  213(2012) 

-  with  2-alkylthio-acetophenones  (+ 
benzylamine/acetic  acid)  213(2012) 

-  2-Haloalkanoic  Add  Esters 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  ethyl  2-bromoalkanoates  from  ethyl 

alkanoates  and  (1.)  lithium  iV-cyclo- 
hexyyV-isopropylamide,  (2.) 
bromine  276  (2047) 

-  ethyl  2-iodoalkanoates  from  ethyl 

alkanoates  and  (1.)  lithium  N- 
cyclohexyWir-isopropylamide,  (2.) 
iodine  276  (2047) 

Reactions 

-*  not  involving  the  Ester  Group 

-  alkyl  2-bromoalkanoates  butane- 

thioicacid  56  (1867) 

-  Higha  Branched  Alkanoic 
Add  Esters 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  ethyl  4-(  1-hydroxy cyclopentyl)- 

butanoate  304 

-  methyl  1  l-(l-hydroxycyclopentyl)- 

undecenoate  304 

-  2-Hydroxyalkanoic  Add  Esters  and 
0-Derivatives 

Synthesis 

-  from  Heterocyclic  Compounds 

-  alkyl  2-alkoxy-2-phenylacetyl- 

aminoalkanoates  from  2-benzylidene- 
5-oxo-2,5-dihydro-l,3-oxazoles  and 
alcohols  585  (2416) 

-  3-Hydroxyalkanoic  Acid  Esters  and 
O-Derivatives 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  ethyl  3-methoxymethoxyalkanoates 
from  dimethoxymethane  and  zinc 
2-ethoxycarbonylalkoxide 

bromides  276  (2045) 

-  from  Unlike  Carbon  Skeletons 

-  from  ketones,  ketene,  and  titan- 

ium(lV)  alkoxides  608 

-  alkyl  3-hydtoxyalkanoates  from 

aldehydes,  ketene,  and  titanium(IV) 
alkoxides  608 

-  alkyl  3-(3hydroxyalkanoyloxy)-alkano- 

ates  from  aldehydes,  ketene,  and  titani- 
um(IV)  alkoxides  608 

-  ethyl  3-alkoxyalkanoates  from  alde¬ 
hyde  dialkyl  acetals  and  1-ethoxy- 


carbonylalkylzinc  bromides  275  (2044) 

-  Linear  Alkanoic  Add  Esters 
Synthesis 

-  from  Heterocyclic  Compounds 

-  methyl  5-hydroxypentanoate  714  (2555) 

-  from  Like  Carbon  Skeletons 

-  1-ethynylcyclohexyl  propanoate  620 

-  2,4,6-trimethylphenyl  acetate  620 

-  from  Unlike  Carbon  Skeletons 

-  from  linear  1-alkenes,  carbon 
monoxide,  and  alcohols  714  (2557) 

-  methyl  4-nitroalkanoates  from 
nitromethane  and  methyl 

2- alkenoates  44 

Reactions 

-  not  involving  the  Ester  Group 

-  aDcyl  alkanoates  having  two  active 
H-atoms  at  C-2  thionyl  chloride 

381  (2130) 

-  2-Oxoalkanoic  Add  Esters 
Synthesis 

-  from  Heterocyclic  Compounds 

- from  2-alkoxycarbonyl-l,3-dithianes 

and  yV-bromosuccinimide  644  (2474) 

-  from  Unlike  Carbon  Skeletons 

-  alkyl  glyoxalates  from  dialkyl 
tartrates  and  paraperiodic  acid  544 

-  alkyl  pyruvates  +  ketene  +  titanium- 

(IV)  alkoxides  609 

-  ethyl  pyrrol-2-ylglyoxylate  328  (2114) 
Reactions 

-  involving  the  Ester  Group 

-  with  hydrazidines  449  (2256) 

-  not  involving  the  Ester  Group 

- with  7V-phenyltriphenylphosphin- 

imine  645  (2478) 

-  3-Oxoalkanoic  Add  Esters 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  alkyl  o-bromocarboxylates 

and  butanethioic  acid  via  alkyl 
o-butanoylthio-carboxylates  56  (1867) 

- from  alkyl  or-lithiocarboxylates 

and  acyl  chlorides  58  (1874) 

-  2-(2-acyl-3,6-dihydroxyphenyl)- 

3- oxoalkwoic  acid  esters  from 

acetyl(or  alkoxycarbonyl)-p- 
benzoquinones  and  alkyl  aceto- 
acetates  95  (1925) 

Reactions 

-  not  involving  the  Ester  Group 

-  selective  reduction  of  the 

ketonic  group  716  (2564) 

-  alkyl  acetoacetates  +  hydroxyl- 

amine-O-sulfonic  acid  510  (2360) 

-  4-Oxoalkanoic  Esters 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  alkyl  3-alkynoates,  water, 

and  mercury(ll)  sulfate  438  (2210) 

-  from  Unlike  Carbon  Skeleton 
- from  3-bromo-2-tetrahydro- 

pyranyloxypropene  in  situ  and 

o^H-acidic  carboxylic  acid 

esters  709  (2540) 

-  ethyl  3-methylsulfinyl-4-oxoal- 
kanoates  from  2-oxoalkyl  methyl 
sulfoxides  and  ethyl  bromoacetate  117 

-  ethyl  4-oxoalkanoates  from  2-oxo¬ 
alkyl  methyl  sulfoxides  and 

ethyl  o-bromoacetate  117 
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Reactions 

-  invotfing  the  Ester  Group 

-  ethyl  2-acyM-oxoalkanoates 
pho^orus(V)  sulfide  329  (2116) 

-  S-Oxoellcuiok  Add  Esters 
Synthesis 

-  from  Unlike  Carbon  Skeleton 

-  alkyl  4,S-diphenyl^alkoxy(aiyl- 
oxy)-pentanoates  from  benzoin 

ethers  and  acrylic  acid  esters  641  (2461) 

-  alkyl  3-hydroxy-4^xoalkanoates 

from  ri^iketones,  ketene,  and 
titanium(lV).alkoxides  608 

-  Miscellaneous  Tjrpes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  alkyl  2-hydroxy-3-nitroalkanoate$ 
from  alkyl  2*alkenoates  and  nitric 

acid  S8S  (2414) 

-  alkyl  oximinoacetates  from  ketene, 
alcohols,  and  nitrosyl 

chloride  646  (2481) 

-  ethyl  2-phenyIiminoalkanoates 
from  ethyl  2-oxoalkanoates  and 
Mphenyltriphenylpho^hin- 

imine  645  (2478) 

-  methyl  8-(2*furyl)-octanoate  467 

-  from  UnWce  Carbon  Skeletons 

-  ethyl  2-alkyl'2-isocyanoalkanoates 
from  ethyl  isocyanoacetate  and  (1.) 
potassium  r-butoxide,  (2.)  alkyl 

halide  143  (1954) 

-  methyl  8-(5*acetyl-2-furyl)- 

octanoate  467 

-  methyl  3-alkylthioalkaiioates  from 
l-alkylthw-l-haloalkanes  and 

ketene  384  (2144) 

-  methyl  8-(2-furyl)-8-oxo- 

octanoate  467 

Reactions 

-  involving  the  Ester  Group 

-  2-chloro-2,3^poxyalkanoic  acid 
esters  +  alkylmagnesium  halides 

61  (1884) 

-  not  involving  the  Ester  Group 

-  ethyl  oximinoacetate 

chlorine  646  (2481) 

Alkanoic  Adds 

-  General 

-  from  Like  Carbon  Skeletons 
- from  the  anhydrides  and 

hydrogen/octacarbonyldi- 

cobalt  644  (2472) 

-  from  Unlike  Carbon  Skeletons 
- from  alkenes  unsubttituted  at 

the  double  bond  and  man- 
ganese(lll)  acetate/acetic  acid/acetic 
anhydride  440  (2217) 

-  Aminoalkanok  Adds 

see:  Amino-adds  and  Derivatives 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  3-methoxymethoxy-2- 
aOcenoic  acids  and  (1.)  lithium/ 
liquid  ammonia  (2.)  aqueous 

acid  277  (2051) 

-  from  Unlike  Carbon  Skdetons 

-  from  2-pnm-a]kyl-5,6-dihydro- 

4/f-l,3^xazines  (scheme)  337 

-  2-Ai]^  and  2-Heteco«r)riakanoic 
Adds 


Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  2-aryl-3-benzoylamino-3,3-di- 

phenylpropanok  acids  from 
arylacetk  adds,  Tlf-benzoyldi- 
phenylmethanimine,  and  sodium 
amide  93  (1918) 

-  five-membered  2-heteroarylacetic 
acids  from  methyl-hetetoarenes 
by  lithiation  and  carboxylation 

723  (2592) 

-  2-hydroxy-2-pentafluorophenyI- 

alkanoic  acids  from  pentafluoro- 
phenylmagnesium  bromide  and  2- 
oxoalkanoic  acids  275  (2042) 

-  2-phenyl-3-phthalimidopropanoic 

adds  from  fST-hydroxymethyl  (or 
)V-chl<M:omethyl>phthalimide  and 
u»,cu-dichlorostyrenes  335 

-  3- Aryl-  and  3-Heteroaiyialkanoic 
Adds 

Reactions 

-  involving  the  Carboxy  Group 

-  3-phenylpropanoic  acid  *  poly- 

phosphoric  add  614 

-  o-Branched  Akanoic  Adda. 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  adamantane-2-carboxylic  add  615 

-  from  UnlOcK  Carbon  Skeletons 

-  2-phthalimidomethylalkanoic  acids 

from  )V-hydroxymethyl  (or  )V-chloro- 
methyl)-phthalimides  and  1,1- 
dichloro-l-alkenes  335 

Reactions 

-  involving  the  Carboxy  Group 

- with  thallium(lll)  acetate  326  (2103) 

-  2-Haloalkanoic  Adds 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

- from  trichloroethylene,  compounds 

capable  of  forming  sufficiently  stable 
carbenium  ions,  and  sulfuric  add 

275  (2043) 

Reactions 

-  not  involving  the  Cvboxy  Group 

-  2-chloroalkanoic  adds  +  potas¬ 
sium  xanthate  329  (2115) 

-  2-HydrQxyalkanoic  Adds  and 
0-Derivatives 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  arylglycolic  acids  from  arylglyoxal 
5-methyl  l-(0,5-semiacetak)  and 

base  117 

-  2-acyloxyalkanoic  adds  from 
linear  or  o-branched  alkanoic 

acids  and  thallium(lll)  acetate  326(2103) 

-  from  Unlike  Carbon  Skeletons 

-  2-hydroxy-pentafluorophenyl- 

alkanoic  acids  from  pentafluoro- 
phenylmagnesium  bromide  and 
glyoxylic  or  pyruvic  acid  275  (2042) 

-  3-H]fdroxyaikanoic  Adds  and 
O-Derivarives 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

- from  lithium  ot-lithiocarb- 

oxamkles  and  aldehydes 

or  ketones  274  (2040) 


- from  lithium  o-lithiocarboxylates 

and  aldehydes  586  (2418) 

- from  lithium  o-lithiocarboxylates 

and  ketones  60  (1879),  586  (2418)  616 

-  linw  Alumoic  Adds 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  linear  1-alkenes,  carbon 

monoxide,  and  water  714  (2557) 

Reactions 

-  involving  the  Carboxy  Group 
- with  2-aminobenzophenones  and 

polypho^horic  add  280  (2064) 

- with  thallium(lll)  acetate  326  (2103) 

-  2-Oxoalkanoic  Adds 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  2-hydroxyalkanenitriles 
(aldehyde  cyanohydrins) 

(3  steps)  91  (1910) 

-  arylglyoxylic  adds  from  2-aryl- 

l-bromo-2-oxoethyl  methyl 
sulfoxides  117 

-  arylglyoxylic  acids  from  2-aryl-2- 
oxoethyl  methyl  sulfoxides 

(2  steps)  117 

-  not  involving  the  Carboxy  Group 

-  with  pentafluorophenylmagnesium 

bromide  275  (2042) 

-  3-Oxoalkanoic  Adds 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  from  lithium  o-lithiocarboxylates 

and  methyl  acetate  497  (2308) 

-  4-QxoaJkanoic  Adds 
Synthesis 

-  from  Heterocyclic  Compouruls 
- from  4-isopropyl-2-(3-nitrilo- 

propyl)-5-oxo-44-dihydro-l  ,3- 
oxazoles  and  aqueous  base  584  (241 1) 

-  from  Like  Carbon  Skeletons 

-  4-oxobutanoic  add  644  (2472) 

-  S-Oxoalkanoic  Adds 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  5-oxopentanoic  acid  644  (2472) 

Reactions 

-  involving  the  Carboxy  Group 

- with  aDcylhydrazines  514  (2376) 

Miscellaneous  Tsrpes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  adamantane-2-carboxylicacid503  (2331) 

-  8-(2-furyl)-octanoic  acid  467 

-  8-(2-furyl)-8-oxooctanoic  add  467 

-  from  Unlike  Carbon  Skeletons 

-  3-oxoquinuclidine'2-propanoic  acid  269 

-  threo-  and  erythro-‘irsxieioxy-2,l- 

diphenylpropanoic  add  263 

Alkenamides 

-  2-Alkenamide8 
Reactions 

-  not  involving  the  Amide  Group 

-  acrylamide  +  sulfur  dioxide  + 

formic  acid  720  (2580) 

ABcenedinitriks 

-  3-Alkenedinitriles 
Synthesis 

-  from  UnlOce  Carbon  Skeletons 
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-  3-hexenodinitrile  438  (2212) 

Alkenedioic  Add  Esters 

-  Malek  Add  Esters 
Reactions 

-  not  involving  the  Ester  Group 
- with  alkyl  chloroaoetates 

and  copper(l)  oxide/f-butyl 
isocyanide  276  (2048) 

- with  chloroacetone  and 

oopper(l)  oxide/t-butyi  iso¬ 
cyanide  276  (2048) 

AlkenenitiUes 

-  2-AlkenenitiUes 

-  Synthesis 

-  Heterocyclic  Compounds 

-  3-(4'pyiiniidyl)-propenenitrile$ 

from  7-nitrosopyrrolo(l,2-c]pyr- 
imidines  and  cyclohexene/pal- 
ladium-coal  440  (2220) 

-  from  Like  Carbon  Skeleton 

-  2-acetoxy-2-butenenitiiles  597 

-  3>amino-2*fluoro-2-alkenenitriles 

from  1,1>2,3,3  -pentafluoro-1- 
alkenes  and  ammonia  212  (2008) 

-  2-dialkylmino-2*alkenenitriles 
from  2-chloromethylenealkanals 
and  ATJV-dialkylhydrazines 

(2  steps)  438  (2211) 

Reactions 

-  involving  the  Cyano  Group 

-  acrylonitrile  phenylhydraz- 

ine  589  (2433) 

-  3-amino-2-alkenenitriles  -t-  carbon 

disulfide  268 

-  3-amino-2*alkenenitriles  +  potassium 

xanthate  268 

-  3-amino-2-fluoroalkenenitriles  + 
aqueous  hydrochloric  or  sulfuric 

acid  212  (2005) 

-  5-chloro-5-oxo-2-pentenenitriles  + 

hydrogen  chloride  216  (2024) 

-  not  involving  the  Cyano  Group 
- with  alkyl  chloroacetates  and 

copper(l)  oxiie/r-butyl  isocy¬ 
anide  276  (2048) 

-  acrylonitrile  carbon  disulfide 

secondary  amines  91(1913) 

-  acrylonitrile  mercaptans  120 

-  acrylonitrile  sulfur  dioxide  + 

formic  add  720  (2580) 

-  2-bromoacrylonitrile  ammonia 

509  (2357) 

-  3-bromoacrylonitrile  primary  amines 

+  triethylamine  722  (2586) 

-  2>methoxymethyl-3-phenylacrylo- 

nitriles  +  methanol  (-i-  sodium 
methoxide)  97  (1932) 

-  3-Alkenenitriles 
Reactions 

-  not  involving  the  Cyano  Group 

-  2-acetoxy-3-butenenitrile  + 

DBN  597 

-  4-AlkBnenitrfles 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  l-bromo-2-alkenes  and 

cyanomethylcopper  503  (2339) 

-  2-methyl-3-oxO-2,44-trihydroxy- 
4-hexenenitTile,  lead(II)  sidt,  from 
2-oxopropanal,  potassium  cyanide, 

and  lead(Il)  salts  188 


Alkenes 

-  General  • 

Synthesis 

-  from  Heterocydic  Compounds 
- from  epoxides  and  zinc/copper/ 

ethanol  704  (2522) 

- from  oxkanes  and  magnesium 

amalgam/magnesium  bromide  320  (2079) 

-  o-benzoylaminoalkenes  from 

2-phenyl-5 ,6-dihydro-4ff-l  ,3- 
oxazines,  thermally  335 

-  from  Like  Carbon  Skeletons 
- from  G-alkyl  dimethylthiocarb- 

amates  by  thermal  fragmentation  107 

- from  0-alkyl  dithiocarbonates, 

thermally  107 

- from  aUcynes  by  reduction  with 

sodium/ammonia  398 

- from  arenesulfonylhydrazones 

via  Bamford-Stevens  reaction  129 

- from  bromoalkanes  and  DBN  593, 595 

- from  bromoalkanes  and  DBU  593,  595 

- from  Wc-dimesyloxyalkanes  and 

sodium  iodide/acetone  128 

- from  tertiary  alcohols  having  one 

or  two  H-atoms  at  C-a  and  bis- 
I  hexafluoro-2-phenyl-2-propyl- 
oxy)-diphenylsulfuiane  320  (2077) 

- from  tertiary  alcohols  in  hexa- 

methylphosphoric  triamide, 
thermally  430  (2179) 

-  from  Unlike  Carbon  Skeletons 

-  from  aldehydes  and  alkylidenedi- 
phenylpolystyrylphosphoranes 

381  (2131) 

- from  ketones  and  alkylidene- 

diphenylpolystyrylphosphoranes 

381  (2131) 

-  iranr-alkenes  from  alkylidenetri- 
phenylphosphoranes  and 

sulfur  207  (1983) 

Reactions 

- acyloxylation  at  the  allylic 

C-atom  involving  organic  per¬ 
oxides  1 

- catalytic  hydrogenation  in  homo¬ 
geneous  phase  50  (1845) 

- multi-carbon  homologation  via 

hydroborationtcarbonylation  196 

- reductions  with  sodium/r- 

butanol  704  (2519) 

-  reduction  with  sodium/alcohol/am¬ 
monia  399 

- with  alkylboranes  198 

- with  a  reactant  prepared  from  zinc 

dust,  copper(l)  chloride,  and  diiodo- 
methane  320  (2080) 

-  with  dialkylboranes  198 

- with  diiodomethane  and  zinc/ 

silver  552 

- with  iodosobenzene  diacetate/tri- 

methylsilyl  azide  301 

- with  lead(lV)  acetate  azides  287,  292 

- with  mercury(ll)  acetate/ 

methanol  497  (2307) 

- with  nitronium  tetrafluoroborate 

and  acetonitrile  708  (2535) 

- with  potassium  osmate/hydrogen 

peroxide  610 

- with  potassium  osmate/sodium 

chlorate  610 


- with  thallium(lll)  nitrate  497(2306) 

-  alkenes carbon  monoxide + 

dialkylamines water  52  (1853) 

-  alkenes  having  an  oleflnic  H-atom 
-i-  dialkyl  sulfldes  -*■  sulfuric  add 

441  (2225) 

-  multi-carbon  homologation  via 

hydroboration-carbonylation  196 

-  l-AIkoies 
Synthesis 

-  from  Unlike  Qrbon  Skeletons 
- from)V-aryl-2-hydroxyalkane- 

sulfuiamides  by  thermolysis  122 

- from  Ti^-arylmethanesutf  inamides 

and  aldehydes  or  ketones 

(4  steps)  122 

- from  pr/m-alkyl  chloromethyl 

sulfones  and  base  123 

- from  trimethylsilylacetone  and 

organolithium  compounds  637  (2442) 

- from  trimethylsilylaoetone  and 

organomagnesium  halides  637  (2442) 

-  1-chloro-lAf,  2^-pentadecafluoro- 

1-nonene  637  (2445) 

-  1,1-diarylethylenes  from  diaryl 
ketones  and  dimsylsodium  (3  steps)  1 15 

-  3-phenylpropene  (allylbenzene) 

from  allyl  bromide  and  phenyl- 
copper  68 

Reactions 

-  C*C  Double-Bond  Shifts 

-  2-acetoxy-3-butenenitrile  +  DBN 

or  DBU  597 

-  involving  the  C*C  Double  Bond 

-  with  potassium  permanganate/ 

acetic  anhydride  323  (2094) 

-  l-nitio-3,3,3-trichloropropene 
(and  other  activated  ethylenes) 
carbon  disulfide  +  secoidary 

amines  91  (1913) 

-  1,1,2,3,3-pentafIuoro-l-alkenes 

aqueous  ammonia  212  (2008) 

-  not  involving  the  CK7  Double  Bond 

-  with  sodium  4-methyIbenzene- 

sulfinate  (+  palladium(ll)  chlor¬ 
ide]  578  (2387) 

-  l-Ajyl-l-alkenes  and  1-Heteio- 
ar3rl-l-alkenes 

Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  aromatic  or  heteroaro¬ 
matic  aldehydes  and  alkyltri- 
phenylphosphonium  fluorides  142  (1949) 

-  l-(4-methylphenyl)-l-alkenes  from 

1-alkenes  and  sodium  4-methyl- 
benzenesulflnate  578  (2387) 

-  1-phenylpolyfluoro-l-alkenes  from 
1-iodopolyfluoroalkanes,  copper, 

and  (o-bromostyrene  637  (2445) 

-  Exomethylene  (jompounds 
Synthesis 

-  from  Like  Carbon  Skdetons 

-  5,6-bis|exomethylenel-bicyck>- 

[2.2.1  Iheptanes  from  the  5,6-bis- 
[  toxyloxy]  derivatives  and  potas¬ 
sium  r-butoxide  501  (2322) 

-  2-ethenyl-2-methyl-5-methylene- 

tetrahydrofuran  593 

-  methylenecycloalkanes  from  di- 

chloromethylenecycloalkanes  and 
sodium/ammonia  565 
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-  from  Unlike  Carbon  Skeletons 

-  dichloromethylenecycloalkanes  from 
cycloalkanones  and  dichloroketene  S6S 

-  8-methylene-2-oxobicyck>(3.3.1|no- 

nane  273  (2034) 

Reactions 

-  involving  the  C^C  Double  Bond 

-  bromomethylenecyclooctane 

potassium  /-butoxide  242 

-  5-chloromethylene-10,ll-dihydro- 

S^-dibenzo(a,</)cycloheptene  + 
^henyllithium  242 

-  Non>Coiijiigated  Dienes  and  Polyenes 
Synthesis 

-  from  Heterocyclic  Compounds 

-  l,S-hexadiene  593 

-  f^m  Unlike  Carbon  Skeletons 

-  l,7-diphenyl-3,3,4,4,5,5-hexa- 

fluoro>l,6-hexadiene  637  (2445) 

-  1,4-pentadienes  from  2-alkenyl- 

boranes  and  enol  ethers  429  (2173) 

-  nonadecapentaene-lO-carb- 
oxylic  acid  esters  from  butadiene 

and  alkyl  methacrylates  42 

Reactions 

-  involving  the  C^  Double  Bond 

-  ditermirud  dienes  mercury (11) 
acetate  +  water  (solvomercuration) 

86  (1894) 

-  Non-Tmninal  Alkenes 
Synthesis 

-  from  Heterocyclic  Compounds 
- from  tri-  and  tetra-substituted 

2,5-dihydro-l,3,4*thiadiazoles 
by  thermolysis  (+  tervalent  phos¬ 
phorus  compounds)  85  (1891) 

-  from  tri-  and  tetra-substituted 

5-oxo-l,3-oxathiolanes  by  thermo¬ 
lysis  (-1-  tervalent  phosphorus  com¬ 
pounds)  85  (1891) 

-  from  Like  Carbon  Skeletons 
- from  vic-dinitroalkanes  and 

sodium  sulfite  429  (2175) 

-  u>-acetoxy  derivatives  from 
non-terminal  lu-acetoxyalkynes 

and  sodium/ammonia  567 

-  l-f-butoxy-2-methyl-4-phthal- 

imido-2-butene  618 

-  ethylidenecyclohexane  from 

1-ethynylcyclohexanol  and 
sodium/ethanol/ammonia  405 

-  from  Unlike  Carbon  Skeletons 
- from  3-acetoxy-l-alkenes  and 

lithium  dialkylcuprates  76 

- from  ketones  and  (1.)  hydrazine/ 

hydrogen  sulfide,  (2.)  lead(IV)  acet¬ 
ate,  (3.)  triphenylpho^hine  113 

- from  sec-nitroalkanes  and  (1.) 

bromine  (2.)  sodium  sulfite  429  (2175) 

- from  thexylborane  and  (1.) 

alkenes,  (2.)  l-bromo-l-alkynes, 

(3.)  base,  (4.)  acid  555 

- a>  and  tron^-alkenes,  isomerically 

pure,  from  lithium  cis-  or  trans-\- 
alkenylcuprates  and  alkyl  iodides 

320  (2078) 

-  alkylidenecyclohexanes  from  1- 
bromo-l-alkynes  and  (1.)  borin- 

anes,  (2.)  base,  (3.)  iodine  557 

-  l-cydoalkyl-l-alkenes  from  di- 
cycloalkylboranes  and  alkynes 

(2  steps)  431(2181) 


-  4-(2-cyclohexenylidene)-3-oxo- 

cyclohexenes  from  3-oxocyclo- 
hexene  arxl  triethylborane/di- 
ethylboryl  pivalate  273  (2033) 

-  l-cyck>hexylklenea]kanes  from 

nJi,  )V',W-tetramethyl-l-lithiocyclo- 
hexanephosphonamide  and  alde¬ 
hydes  705  (2526) 

-  1-cyclohexyl- 1-hexene  556 

-  cydohexylidenecyclohexane  113 

-  7,8-dimethyl-5-nonenes  556 

-  7-ethyl-5-decene  556 

-  l-(2-methylcyclopentyl)-l-hexene  556 

-  8-methyl-5-undecene  556 

-  l-pentylidene-3,6-dimethylcyclo- 

hbptane  557 

-  l-(6-pinanyl)-l-alkenesfrom  bis- 
(6-pinanyl)-borane  and  alkynes 

(2  steps)  431(2181) 

-  tetrasubstituted  ethylenes  from 
active  methylene  compounds 

and  thionyl  chloride  381  (2130) 

-  ^H,  9tf-triacontafluoro-8- 

hexadecene  637  (2445) 

Reactions 

-  involving  the  C*C  Double  Bond 
- with  Mbromosuccinimide 

and  alcohols  483 

- with  potassium  permanganate/ 

acetic  anhydride  323  (2094) 

-  tetrasubstituted  ethylenes 

(1.)  bromine,  (2.)  silver  carbonate 
on  celite  643  (2467) 

AUcenoic  Acid  Chloiideg 

-  2-Alkenoic  Add  Chlorides 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  aldehydes  or  ketones  and 

(1.)  boron  trichloride,  (2.) 

ketene  212  (2007) 

-  3-alkylthio-3-chloroacryloyl 
chlorides  from  alkyl  1-alkynyl 
sulfides  and  carbonyl 

chlorides  213  (2010) 

Reactions 

-  involving  the  Chlorocarbonyl 
Group 

- with  acetylene  and  aluminum 

chloride  211  (2004) 

- with  trichloroacetyl  chloride 

and  triethylamine  330  (2119) 

- with  triethylamine  330  (2119) 

Alkenoic  Add  Eaten 

-  2- Alkenoic  Acid  Eaters 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  alkyl  2-nitro-2-alkenoates  from 
alkyl-2-alkenoates  and  nitric 

acid  585  (2414) 

-  from  Unlike  Carbon  Skeletons 

-  alkyl  cinnamates  from  alkoxy- 

carbonylmethyltriphenylphos- 
phonium  bromides,  DBN,  and 
benzaldehyde  596 

-  3-(2-a)kylwlenophenyl)-2-cyano-2- 

butenoic  acid  esters  from  2-alkyl- 
seleno-acetophenones  and  alkyl 
cyanoacetates  213  (2012) 

-  3K2-alkylthiophenyl>2-cyano-2- 

butenoic  acid  esters  from  2-alkyl- 
thio-acetophenones  and  alkyl 
cyanoacetes  213  (2012) 


-  cinnamic  add  esters  from  benz- 

aldehydes  and  alkoxycarbonyl- 
methyltriphenylphosphonium 
fluorides  142  (1949) 

-  ethyl  2-cyano-4,4-dialkyl-5-tosyl- 

oxy-5-pentenoates  from  2,2-dialkyl- 
3-to$yloxypropanal  and  ethyl  cyano- 
acetate  433  (2190) 

-  ethyl  4-oxo-2-alkenoates  from 
2-oxoalkyl  methyl  sulfoxides  and 

ethyl  o-bromoacetate  (2  steps)  117 

Reactions 

-  involving  the  Ester  Group 

-  alkyl  2-alkenoates  +  polyphos- 

phoric  acid  274  (2038) 

-  3-anilino-2-chloro-2-butenoic  add 

esters amines  450  (2261) 

-  ethyl  2-benzoylamino-2-butenoate 

-I-  perchloric  acid  343 

-  not  involving  the  Ester  Group 
- with  alkyl  chloroacetates  and 

copperd)  oxide/f-butyl  iso¬ 
cyanide  276  (2048) 

- with  chloroacetone  and  copper(I) 

oxide/r-butyl  isocyanide  276  (2048) 
- with  chloroaceto nitrile  and  cop¬ 
perd)  oxide/r-butyl  isocyanide  276(2048) 

-  acrylic  add  esters  +  sulfur  dioxide 

+  formic  acid  720  (2580) 

-  alkyl  acrylates  +  ethyl  chloroacetate 

+  s^ium  methoxide  505  (2337) 

-  alkyl  2-alkenoates  nitric  add 

585  (2414) 

-  alkyl  2-alkenoates  nitromethane 

+  tetramethylguanidine  44 

-  ethyl  >ammo-2-butenoates  di¬ 

benzoyl  peroxide  (2-benzoyloxy- 
lation)  185 

-  methyl  methacrylate  -t-  butadiene, 

cooligomerization  42 

-  methyl  acrylate  carbon  disulfide 

+  secondary  amines  91  (1913) 

-  4-Alkenoic  Add  Esters 
Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  alkyl  acetates,  copper(I) 

iodide/lithium  diisopropylamide, 
and  l-bromo-2-alkenes  503  (2330) 

-  ethyl  4-alkenoates  from  ethyl 

2-alkenoates  and  lithium  bi^  1- 
alkenylj-cuprates  323  (2092) 

-  Esters  contaimpg  two  or  more 
lacriated  OC  Doable  bonds 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  non-conjugated  polyenoic  acid 

esters  from  butadiene  and  alkyl 
methacrylates  42 

-  1,6-trans,  9-cis/trans,  l3-trans, 

1 8-nonadecapentaene- 1 0-car  b- 
oxylic  acid  esters  from  butadiene 

and  alkyl  methacrylates  42 

Alkenoic  Adds 

-  2-Alkenoic  Adds 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  5-hydoxy-2-alkenoic  acids  from 
2-butenoic  acid,  naphthalene- 

lithium,  and  ketones  646  (2482) 

Reactions 

-  involving  the  Carboxy  Group 

-  ciimamic  acids  ^  thionyl  chloride 

651  (2499) 
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-  not  involving  the  Carboxy  Group 

-  aciylic  acid  +  sulfui  dioxide 

+  foimic  acid  720  (2580) 

-  2-butenoic  acid  +  naphthalene- 

lithium ketones  646  (2482) 

-  3-methoxymethoxy-2-alkenoic 

acids  +  (1.)  lithium/liquid  am¬ 
monia,  (2.)  aqueous  acid  277  (2051) 

-  4-Alkenoic  Acids 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  4-(4-methyl-3-cyck)hexenyl)-4- 

pentenoic  acid  440  (2217) 

Alkoxyaluminum  Hydrides 
Synthesis 

- survey  218 

Reactions 

- survey  217 

Structure  and  Stability 

-  general  remarks  219 

Alkynedioic  Acid  Esters 

-  Acetylenedicarboxylic  Acid  Esters 
Reactions 

-  not  involving  the  Ester  Groups 

- with  2-mercaptobenzamides  283  (2070) 

- with  sodium  azide  215  (2020) 

- with  l,3,2-oxathiazolium-5- 

oxides  724  (2596) 

-  with  triapentafulvenes  687 

-  dimethyl  acetylenedicarboxylate 

+  disulfur  dichloride  506  (2341) 

-  dimethyl  acetylenedicarboxylate 

+  1,2,4, 5-hexatetraene  579  (2390) 

-  Miscellaneous  Tjrpes 
Reactions 

-  involving  the  Ester  Groups 

-  dimethyl  6-dodecynedioate 

+  sodium  25 1 

Alkynes 

-  General 
Reactions 

-  reduction  with  lithium/ 

alkylamines  397 

- with  sodium  azide  215  (2020) 

-  with  sulfonyl  chlorides  649  (2490) 

-  with  thallium(III)  nitrate  645  (2476) 

-  1-A)kynes 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  1-alkenes  by  bromination- 

dehydrobromination  704  (2520) 

-  cyclopropylacetylene  703 

-  1-diethylamino- 1-alky  nes  from 
1,1-difluoro-l-alkenes  and 

lithium  4iethylamide  51  (1852) 

-  l-ethynyH-propanoyloxy- 

cyclohexane  620 

-  involving  the  C^C  Group 

- with  sodium  amide  704  (2520) 

- with  thioacetic  acid  105 

-  3-branched  3-hydroxy- 1-alky  nes 
+  hydrogen  halide  +  copper/cop- 

per  (11)  halide  272  (2030) 

-  3-substituted  3-alkoxy-l-alkynes 

diarykliazomethanes  +  potassium 
r-butoxide  499  (2315) 

-  propargyl  halides  +  1-alkynes 

+  copper(I)  halides  72 

-  not  involving  the  C^C  Group 

- with  (1.)  butyllithium,  (2.)  sulfur  103 


- with  iodonium  nitrate  707  (2533) 


-  Arylacetjdenes 
Reactions 

-  involving  the  OeC  Group 

-  phenylacetylene  +  lead(IV) 

acetate  azides  293 

-  Compounds  containing  Two  or 
More  Isolated  OC  Triple  Bonds 

Synthesis 

^  from  Unlike  Carbon  Skeletons 

-  1,4-decadiyne  73 

-  1,15-hexadiyne  621 

-  13,27-tetracontadiyne  621 

-  5,19-tetracosadiyne  621 

Reactions 

-  involving  the  CnC  Groups 

-  l,3-bis(3-butynyl|-benzene  + 

copper(Il)  acetate/pyridine  250 

-  1,5,9-decatriyne  +  copper(II) 

acetate/pyridine  249 

-  1,5-hexadiyne  +  oxygen  +  copper(I) 

chloride  249 

-  4-hydroxy(acetoxy>l,6-heptadiyne 

+  oxygen/copper(I)  chloride  249 


-  1,7-octadiyne  (mono- or  disodio 
derivative)  +  1,4-dibromobutane  250 

-  Diarylacetylenes 
Synthesis 

-  fn>m  Unlike  Carbon  Skeletons 
- from  arylmagnesium  bromides  and 

tri-  or  tetrachloroethane  38 

Reactions 

-  involving  the  C^  Group 

-  diphenylacetylene  +  disulfur 

dichloride  311 

-  diphenylacetylene  +  lead(IV) 

acetate  azides  293 

-  diphenylacetylene  +  (1.)  lithium, 

(2.)  methanol  706  (2527) 

-  not  involving  the  C^  Group 

-  bis(2-bromophenyl]-acetylene  + 

(1.)  butyllithium,  (2.)  copper(ll) 
chtoride  252 

-  1-Halo-l-alkynes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  bromochloro-  and  chloroiodoacetyl- 
ene  from  dichloroacetylene  and  (1.) 
phenyllithium,  (2.)  halogen  207  (1986) 

Reactions 

-  invotving  the  OsC  Group 

-  3-branched  l-halo-3-hydroxy-l- 
alkynes  hydrogen  halide 
copper/copper(Il)  halide  272  (2030) 

-  Noil-Conjugated  Alkenynes 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  3-dimethylamino-l-phenyl-5- 
alken-l-ynes  from  2-alkenyldi- 
methyl-(3-phenyl-2-propenyl>- 
aminium  salts  and  base  495  (2299) 

Reactions 

-  involving  the  OC  Group 

-  3-dimethylamino-l-phenyl-5- 
alken-l-ynes,  thermal  cycliza- 

,  tion  495  (2299) 

-  Non-Terminal  Alkynes 
Synthesis 

-  by  Bond-Isomertation 

-  2-alkynes  from  1-alkynes  and 

sodium  amide  704  (2520) 


-  from  Like  Carbon  Skeletons 

-  u^acetoxy  derivatives  from 
co-tetrahydropyranyloxy  deriva¬ 
tives  and  acetic  acid/acetyl 

chloride  567 

-  from  Unlike  Carbon  Skeletons 

-  l-decen-4-yne  76 

-  l-en-4-ynes  from  allyl  chloride 

and  copper  acetylenkles  72 

-  1-phenyl- l-piperidino-2-alky  nes 
from  phenylpiperidinoacetonitriles 
and  1-alkynylmagnesium  bromides 

638  (2448) 

-  u>-tetrahydropyranyloxy  derivatives 
from  1-alkynes  and  (1.)  butyllithium, 

(2.)  2-(tJ-chloroalkyl)-tetrahydro- 
pyrans  567 

-  w-tetrahydropyranyloxy  derivatives 

from  wtetrahydropyranyloxy-l- 
alkynes  and  (1.)  butyllithium,  (2.) 
alkyl  halides  567 

Alkynoic  Acid  Esters 

-  2-Alkynoic  Add  Esters 
Synthesis 

-  from  Heterocyclic  Compounds 

-  methyl  2-alkynoates  from  5-oxo- 

4,5-dihydTopyrazoles,  thallium(ill) 
nitrate,  and  methanol  645  (2477) 

Reactions 

-  involving  the  Ester  Group 

-  ethyl  phenylpropynoate  + 

arylacetamides  655  (2513) 

-  not  ittvolving  the  Ester  Group 
- with  lithium  bis[  1-alkenyl )- 

cuprates  323  (2092) 

- with  l,3,2-oxathiazolium-5- 

oxides  653  (2507),  724(2596) 

-  alkyl  propynoates  +  benzamide 

oximes  328  (2113) 

-  methyl  propynoate  2-mercapto¬ 
benzamides  283  (2070) 

-  methyl  propynoate  sodium 

azide  215  (2020) 

-  3- Alkynoic  Add  Esters 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  from  alkyl  diazoacetates  and 
tris(l-alkynyl]-boranes  504  (2334) 

ReactioAs- 

-  not  involving  the  Ester  Group 
- hydration  of  the  OC  triple 

bond  438  (2210) 

Alkynoic  Adds 

-  2- Alkynoic  Adds 
Reactions 

-  not  involving  the  Carboxy  Group 

-  phenylpropiolic  acid  +  methylcop- 

per  (-•■  lithium  iodide)  (additive  ^ 
methylation)  66 

-  propiolic  acid  +  phenylcopper 

(additive  ^phenylation)  69 

-  not  involving  the  Ester  Group 
- with  aikylcopper(I)  compounds 

(+  tributylphosphine)  (additive 
0-alkylation)  66 

AOenes 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  cyclic  allenes  from  1-chloro- 

cycloalkenes  and  sodium  amide  240 
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-  fivm  Unlike  Cmbon  Skeletons 

-  allene-l,3^icarboxamide$froin 

yv,^-<lisubstituted  ynamines  and 
caibon  dioxide  133  (1959) 

-  4-oxo-S,S,8,8-tetnunethyl- 

l,2-cyck>octadiene  688 

-  1,2-AlradiHi  4  jniet 
Synthesis 

-  from  Unlike  Cerbon  Skeletons 
- from  propaigyl  halides  and 

1-alkynes,  [copper(I)  halide)  72 

-  Miicdbneous  Types  and  Individual 
Compounds 

Synthesis 

-  by  Isomerisation  of  Aikynes 

-  1-alkylthioalienes  from  alkyl 
1-alkynyl  sulfides  and  sodium 

amide  103 

-  from  Like  CMfon  Skeletons 
(except  Isomerisation) 

-  cydododeca-l, 2-diene  239 

-  l.l-dihaloaUenesfrom  3-branched 

l-hak>-3-hydroxy-l-alkynes  and 
hydrogen  halide  272  (2030) 

-  1-haloallenes  from  3-branched 
3-hydroxy- 1-alkynes  and  hy- 

dro^n  halide  272  (2030) 

-  from  Unlike  Carbon  Skeletons 

-  1,2,7-cycloundecatiiene  612 

-  propen- 1-ylidenecydopentane  76 

Reactions 

-  CycUsation  Reactions 

-  ethenylidenecycloiuopane  di- 

iodomethane  +  zinc/silver  SSO 

-  1,2,44-hexatetraene  +  methyl 

aoetylenedicarboxylate  579  (2390) 

ABoxazines 


Synthesis 

-  1,3-dimethyl  derivatives  from 
6-anilino-l,3-dimethyl-2,4-dioxo- 
1,2,3.4-tetrahydropyrimidines 
and  diethyl  diazenedicarbox- 

ylate  513  (2370) 

Amide  Acetals 

see:  Carboxylic  Acid  Amide  Acetak 
Amides 

see:  Carboxylic  Acid  Amides,  Sulfonic 
Acid  Amides,  etc. 

Amide  Oximes 

see:  Hydroximk  Acid  Amides 
Amidines 

see:  Carboxylic  Acid  Amidines 
AmsdoaalAuk  Azides 
Synthesis 

-  arylamidosulfuric  azides 
from  sulfuryl  diloride  and 
(1.)  sodium  azide,  (2.) 

anilines  441  (2224) 

Amidrazones 

-  General 
Synthesis 

- from  amidine  hydrochlorides 


and  hydrazine  275  (2041) 

Reactions 

- with  vic^iketones  275  (2041) 

Aminals,  Semiaminals,  and 
Derivatives 

-  Aminals 
Reactions 

-  benzaldehyde  tetraalkyl- 

aminals  +  acetyl  chloride  580  (2392) 

-  Functional  Derivatives  of 
Aminals 

Synthesis 

-  -diacylaminals  from  aldehydes 

and  carboxamides  30 

-  dialdehyde  bis-(A(,Ar’-diacylaminals] 
from  dialdehydes  and  carboxamides  1 36 

-  Semiaminals  and  Derivatives 
Synthesis 

-  aldehyde-  and  ketone  A^A^-difluoro- 
semiaminals  from  the  carbonyl 
compounds  and  difluoroamine 

155  (1965) 

-  benzaldehyde  Ar,7V-dialkylsemiaminal 
dilorides  from  benzaldehyde  tetra- 
alkylaminals  and  acetyl  chloride 

580  (2392) 

Reactions 

-  aldehyde-  and  ketone  AUl^-difluoro- 

semiaminals  urea  146  (1965) 

Amines 

-  Oneral 
Synthesis 

-  from  Other  C-N  Compounds 

- from  akloximes  or  ketoximes  and 

sodium  bisi2-methoxyethoxy)- 
aluminum  hydride  232 

Reactions 

-  Miscellaneous  Reactions 

-  primary  amines  +  dichloro- 

carbene  439  (2216) 

-  primary  amines  +  phenyl 

formate  715  (2560) 

-  Quatemdation 

-  tertiary  amines  5-methyldibenzo- 
furanium  tetrafluoroborate  432  (2185) 

-  1-Alkenylamines 
see:  Enamines 

-  2-Alken)rlamines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  2-halo-3-morpholinocycloalkenes  from 
cycloalkenes  and  (1.)  dihalocarbenes, 

(2.)  morpholine  86  (1896) 

Reactions 

-  involving  the  Amino  Group 

- with  cyanogen  chloride  504  (2333) 

-  3-Alkenylamines 
Synthesis 

-  from  Ammonia  or  Oth»  Amines 

-  3-alkenyldialkylamines  from  diaHcyl- 
1-haloalkylamines  and  allylmagne- 

sium  bromides  636  (2439) 

-  from  Other  C-N  Compounds 

-  l-(2-aminoethyl)-cyclohexene  410 

-  Alkylamines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  benzylamines  from  benzaldehydes 

and  isovaline  709  (2538) 

-  tryptamine  475 

-  from  Other  C-N  Compounds 
- from  aldoximes  by  catalytic 


hydrogenation  579  (2391) 

-  from  aliphatic  nitro  compounds 

by  catalytic  hydrogenation  579  (2381) 
- from  nitriles  by  catalytic  hydro¬ 
genation  579  (2391) 

- from  nitroalkanes  and  alkoxy- 

aluminum  hydrides  or  lithium 
alanate  232 

-  u>-aminoacetophenones  from  aroyl 

cyanides  and  hydrogen  chl<xide/tin(II) 
chloride  580  (2392) 

-  aminomethylcyclohexane  410 

-  1-aminomethylcyclohexanol  54  (1863) 

-  2-aminomethyl-l, 1,3-trimethyl- 

cyclohexane  412 

-  benzylamines  from  benzonitriles 

and  sulfurated  sodium  borohydride  529 

-  by  Other  Methods 

-  2-amino-2,3,3-trimethylbutane  633 

Reactions 

-  involving  the  Amino  Group 
- with  bromine  and  hydrogen 

sulfide  507  (2350) 

- with  bromobenzene  and  sodium 

amide  640  (2457) 

-  with  cyanogen  chloride  504  (2333) 

- with  sulfuryl  chloride  576 

-  l-amino-3-bromopropane  carbon 
oxide  sulfide  potassium  hydroxide  318 

-  benzylamine  +  hexamethylphosphoric 

triamide  548 

-  r-butylamine  +  3-chk>robenzoper- 

oxoic  acid  273  (2032) 

-  primary  arylamines  +  hexamethyl- 

pho^horic  triamide  548 

-  l-Alkynylamines 
see:  Ynamines 

-  l-Alkynylamines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  lV-alkyl-7V'K2-alkynyl)-A/-(2-hydioxy- 

ethyl^amines  from  MAT-dialkyWV- 
(2-hydroxyethyl)-amines  and  3- 
bromopropyne  210  (1966) 

-  7V-(2-alkypyl>A^-aryWV-(2-hydroxyeth- 

yl)-amines  from  lV-alkyl-7V-aryl-Ar-(2- 
hydroxyethyl>amines  and  3-bromo- 
propyne  210  (1996) 

-  l-phenyl-l-piperidino-2-alkynes 
from  phenylpiperidinoacetonitriles 
and  l-alkynybnagnesium  bromides 

638  (2448) 

-  C-Amino-HetetocycUc  Compounds 
Reactions 

-  involving  the  Amino  Group 

-  aniino-l,3,5-triazine  +  ox^l 

chloride  148  (1976) 

-  Arylamines  (including  Alk)i 
Derivatives) 

see  alto:  Anilines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  l,3-bis(dialkylamino)-benzenes 
from  Ar,Ar-dialkyl-2,4-  or  -2,6-di- 
bromoanilines,  phenyllithium, 

and  dialkylamines  490  (2282) 

-  l,3-bis(dialkylamino)-4-halo- 

benzenes  from  trihalobenzenes, 
phenyllithium,  and  dialkyl¬ 
amines  492  (2286) 

-  l,8-bis(dimethylamino)-naph- 

thalene  558 
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-  1,8-diaininoiiaphthalene  +  sodium 

hydride  dimethyl  sulfate  558 

-  l,3,5-tiis(dialkylamino]-benzenes 

from  JVJV-diaIkyl-2,4-  or  -2,6-di- 
bcomoanilines,  phenyllithium,  and 
diaDcylamines  490  (2282) 

-  l,3,5*tris[dialkylammo]-benzenes 

from  trihalobenzenes,  phenyllithium, 
and  dialkylamines  492  (2286) 

-  from  Other  C-N  Compounds 
- from  nitroarenes  and  sulfurated 

sodium  borohydride  706  (2528) 

-  aminofluorenones  from  nitro- 

fluorenones  and  tin(Il)  chloride  192 

-  amino-9-hydroxyfluorenes  from 

nitrofluorenones  and  hydrazine 
hydrate/Raney  nickel  192 

Reactions 
-•  Qutttemaation 

-  anilines  and  A(-alkylanilines  + 

methyllithium  2,6-dimethyl- 
pyridine  208  (1988) 

-  1-dimethylaminons^hthalene 

5-niethyldibenzofuranium  tetra- 
fluorolwrate  432  (2185) 

-  Dialkylamiiies 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  5-alkylamino-l-hydroxyalkanes 
from  2-alkylaminotetrahydropyrans 
and  alkyl-  or  aryllithium  208  (1987) 

-  cyclohexylmethylamine  412 

-  from  Other  C-N  Compounds 
- from  azidoalkanes  and  trialkyl- 

boranes  322  (2087) 

-  methylpentylamine  412 

-  Diamines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  l,3-bis(dialkylamino]benzenes 
from  7V,A(-dialkyl-2,4-  or  -2,6- 
dibromoanilines,  phenyllithium, 

and  dialkylamines  490  (2282) 

-  l,3-bis(dialkylamino]-4-halobenz- 
enes  from  trihalobenzenes,  phenyl¬ 
lithium,  and  dialkylamines  492  (2286) 

-  l,8-bis(dimethylamino)-naphthal- 

ene  558 

-  from  Other  C-N  Compounds 

-  l-amino-2-aryl-4-dimethylamino- 
butanes  from  cu-nitrostyrenes  and 
Ar,jV-dimethyl-a  lithioacetamide 

(2  steps)  86  (1895) 

-  Diarylamines  (including  Alkyl 
Derivatives) 

Synthesis 

-  from  Ammonia  or  Other  Amines 

-  yV,^*bis(pentafluorophenyl)- 

methylamine  320  (2081) 

-  decafluorodiphenylamine  320  (2081) 

Reactions 

-  not  involving  the  Amino  Group 

-  diphenylamines,  thermal  cycliza- 

tion  (+ iodine)  511  (2365) 

-  7V;7V-Dihaloamines 
Reactions 

-  without  CycUzatton 

-  )y,7\(-dichloroenamines  +  chloro- 

diphenylphosphine  587  (2422) 

-  TVjV-dichloroenamines  +  ?,/*- 

dichloromethylpho^hine  587  (2422) 


-  )V-Hak>amines 
Synthesis  • 

-  Mchloro-alkenylalkylamines  from 

alkenylalkylamines  and  sodium 
hypochlorite  490  (2280) 

-  Trialkylamines 
Synthesis 

-  by  Degradation  Reactions 

-  tris(chtoromethyl]-amine  322  (2088) 

-  from  Ammonia  or  Other  Amines 
- from  dialkylamines  and  primary 

alcohols  (■•■  Raney  nickel)  580  (2396) 

- from  dialkylamines,  olefins,  carbon 

monoxide,  and  water  52  (1853) 

-  r-alkyldialkylamines  from  dialkyl- 

trichloromethylamines  and  alkyl- 
magnesium  halides  611 

-  Ar,Mdialkyl-Ar-(l,2-diarylethyl)- 

amines  from  N-(a  chlorobenzyl)- 
7V,^-dialkylamines  and  benzyl- 
magnesium  bromides  580  (2392) 

-  l-phenyl-l-p4>eridinoalkanes  from 
phenylpiperidinoacetonitriles  and 
alkylmagnesium  bromides  638  (2448) 

-  by  Other  Methods 

-  benzyldimethylamines  from  benzyl 

alcohols  and  hexamethylphosphoric 
triamide  640  (2456) 

Reactions 

-  involving  the  Amino  Group 

- with  acetic  anhydride  716  (2563) 

- with  ammonia  and  chlorine  32 1  (2086) 

-  Quatemaation 

-  A(,)V-dialkyl-7V-(hydroxyethyl)- 

amines  +  3-bromopropyne  + 
potassium  hydroxide  210  (1996) 

-  Tii- and  Polyamines 
Synthesis 

-  from  Ammonia  or  Other  Amines 

-  l,3,5-tris{dialkylamino)-benzenes 
from  JV,7V- dialkyl-2,4-  or  -2,6-di- 
bromoanilines,  phenyllithium, 

and  dialkylamines  490  (2282) 

-  l,3,5-tris(dialkylamino)-benzenes 

from  trihalobenzenes,  phenyllithium 
and  dialkylamines  492  (2286) 

Aminhim  Hydroxides 

-  quaternary  2-propynylaminium 

hydroxides  from  tertiary  amines, 
3-bromopropyne,  and  potassium 
hydroxide  210  (1996) 

Aminhim  Salts 

-  General 
Synthesis 

- from  tertiary  amines  and  5-methyl- 

dibenzofuranium  tetrafluoroborate 

432  (2185) 

Reactions 

- dequateinization  with  1,4-diaza- 

bicyclo(2.2.2]octane  702 

-  Miscellaneous  Types  and  Individual 
(jompounds 

Synthesis 

-  aryltrialkylaminium  iodides  from 
anilines  or  Tir-alkylanilines,  methyl 
iodide,  and  2,6-dimethylpyr- 

idine  208'  (1988) 

-  l,3-dihydroisoindole<2-spuo-2>- 
1,3-dihydroisuiiidolium 

salts  652  (2505) 

Reactions 


-  3-chloro-2-alkeniminium  salts 

alkanethioamides  654  (2509) 

-  dialkoxymethylaminium  salts 

secondary  amines  32 

-  dialkoxymethyltrialkylaminium  tetra- 

fluoroborates  +  Ti^-alkyl-  or  N-aiy\r 
carboxamides  418 

-  5,5-dimethyl-2-triethylaminio-l,3- 
dioxan  tetndhioroborate  -i-^-alkyl- 

or  )V-arylcarboxamides  418 

-  iodomethyltrimethylaminium  iodide, 

thermal  fragmentation  141  (1947) 

Amino-Adds  and  Derivatives 

-  General 

Derivatives  of  the  COOH  Group 

-  Synthesis 

-  trimethylsilyl  esters  from  amino-acids 

and  chlorotrimethylsilane  100  (1943) 

-  Reactions 

-  amino-acid  trimethylsilyl  esters 

isothiocyanatoallumoyl  chlorides 
(peptide  coupling)  100  (1943) 

Derivatives  of  the  COOH  and  NH^  Groups 

-  Synthesis 

-  0-phoq>honio  derivatives  of  N- 

protected  amino-acids  from  N- 
protected  amino-acids  and  trisubsti- 
tuted  trihalomethylphosphonium 
halides  461 

-  A^-protected  amino-acid  2-ethyl- 

aminocarbonyl-6-hydroxyphenyl 
esters  from  )V-protected  amino- 
acids  and  2-ethyl-7-hydroxy-l,2- 
benzoxazolium  tetrafluoroborate  459 

-  )V-protected  amino-acid  ethylcarb- 
onates  from  N-  protected  amino- 

acids  and  EEDQ  460 

-  2-pyridyl  esters  of  A(-benzyloxycarb- 

onyl-  and  A(-r-butoxycarbonylamino- 
acids  from  the  A(-protected  amino- 
acids,  pyridine,  and  dkyclohexyl- 
carbodiimide  332  (2126) 

-  symmetric  anhydrides  of  TV-pro¬ 

tected  amino-acids  from  TV-protect¬ 
ed  amino-acids  and  ynamines  458 

-  G-(tris(dimethylamino]-phoq>honk>) 

derivatives  of  TV-protected  amino- 
acids  from  TV-protected  amino-acids, 
HMFT  and  tosic  anhydride  460 

-  Reactiom 

-  cleavage  of  TV-protecting  trihalo- 

acetyl  groups  with  sodium  boro¬ 
hydride  516  (2381) 

-  TV-(isothiocyanatoalkanoyl)-amino- 

acid  trimethylsilyl  esters,  hydro¬ 
lysis  100  (1943) 

-  TV-protected  amino-acids,  esterifica¬ 
tion  with  4-nitrophenyi  sulfite  1 30 

Derivatives  of  the  NH^  Group 

-  Synthesis 

-  TV-Boc-amino-acids  from  tetramethyl- 

guanidinium  salts  of  amino-acids  and 
r-butoxycarbonyl  azide  390  (2169) 

-  TV-(2-carboxy-3-nitrobenzoyl)-amino- 

acids  from  amino-acids  and  3-nitro- 
phthalic  anhydride  506  (2342) 

-  A(-(4-methoxybenzyloxycarbonyl)- 
amino-acids  from  the  amino-adds  and 
4-iiiethoxybenzyloxycarbonyl 

azide  284  (2075) 

-  TV-(2-nitrophenylthio)-amino-acids 
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from  amino-acids  and  2-nitrobenz- 
enesulfenyl  thiocyanate  (-•-  silver 
nitrate)  284  (2076) 

-  Reactions 

-  )S(-t-butoxycarbonyi  derivatives  from 

amino-acids  and  l-/-butoxycarbonyl- 
4-dimethylaminopyridinium  chlor¬ 
ide  516  (2382) 

Free  Amino-Acidt 

-  Reactions 

- with  dilorotrimethylsilane  100  (1943) 

- with  4-mettK>xybenzyloxycarbonyl 

azide  284  (2075) 

- with  2-nitrobenzenesulfenyl  thio¬ 
cyanate  and  silver  nitrate  284  (2076) 

-  o-Aminocarboxylk  Acids  and 
Derivatives 

Derivatives  of  the  COOH  and  NH^  Groups 

-  Synthesis 

-  amino-acid  chlorides  from  amino- 

acids  and  l-chloro-l-cthixyethylene  454 

-  ot-aminocarboxylic  acid  -di- 
cyclohexylisourea  anhydrides  from 
A(-protected  o-aminocarboxylic  acids 
and  dicyclohexylcarbodiimide  455 

-  cyclic  anhydrides  of  )V-carboxy-a- 

aminocarboxylic  acids  from  tri- 
methylsilyl  AT-trimethylsilyl-o- 
aminocarboxylates  and  carbonyl 
chloride  146  (1968) 

-  2-farmylamino-3-hydroxyalkanoic 

acid  esters  from  4-alkDxycarbonyl- 
44-dihydro-l,3-oxaroles  717  (2569) 

-  Ar-(metliyl-4,6-0-benzylidene-2,3- 
dideoxy-3-nitro-^D-glucopyranosid- 
2-yl)-amino-acid  esters  from  the  cor¬ 
responding  2-O-acetylpyranosides 

and  amino-acid  esters  318 

-  )V-protected  amino-acid  anhydrides 

from  ^-protected  aihino-acid  1-ethoxy- 
ethenyl  esters  and  A^-protected  amino- 
acids  454 

-  A(-protected  amino-acid  anhydrides 

from  A(-protected  D-(cyclohexyl- 
aminocyck>hexyliminomethyl)-amino- 
acids  and  W-protected  amino-acids  455 

-  AT-protected  amino-acid  diphenyl- 

acetic  acid  anhydrides  from  N-pto- 
tected  amino-acids  and  diphenyl- 
ketene  458 

-  A^-protected  amino-acid  esters  from 

A^-protected  amino-acids,  C-hydroxy 
compounds,  mercury(II)  4-diphenyl- 
pho^hinobenzenesulfonate,  2,2’- 
dipy^yl,  and  1-ethylpiperidine  463 

-  A(-ptotected  amino-acid  1-ethoxy- 

ethenyl  esters  from  A(-protected 
amino-acids  and  ethoxyacetylene  454 

-  Reactions 

-  A(-acyl-L-tyrosine  methyl  esters  + 

(1.)  dibenzoyl  peroxide  (2.)  benzoyl 
chioride/pyridine  433  (2191) 

-  er-aminocarboxylic  acid  esters 

pentyl  nitrite/acetic  acid  645  (2475) 

-  A(,3“-dibenzoyl-L-histidine  methyl 

ester  -t-  trialkyloxonium  tetrafluoro- 
borates  434  (2194) 

-  AK4-methoxybenzyloxycarbonyl)- 
serine  phthalimidomethyl  ester,  cleav¬ 
age  of  both  protecting  groups  21 6  (2028) 

-  trimethylsilyl  AT-trimethylsilyh* 
aminocarboxylates  *  carbonyl 


chloride  146  (1968) 

Derivatives  of  the  NH^  Group 

-  Synthesis 

-  A(-acylglycines  from  A(-hydroxy- 

methylcarboxamides  and  carbon 
monoxide  452  (2268) 

-  p-amino-A^-Boc-L-phenylalanine 

100  (1944) 

-  p-azido-A^-BooL-phenylalanine 

100  (1944) 

-  cyclic  A(-alkyl-a-aminocarboxylic 

acids  from  o-chlorolactams  and 
potassium  t-butoxide  100(1941) 

-  optically  active  oc-acylaminocarb- 
cxylic  acids  from  2-acylamino-2- 
alkenoic  acids,  hydrogen,  and 
rhodium  catalysts  with  chiral 

ligandii  390  (2170) 

-  Reactions 

-  A(-acyl-a-aminocarboxylic  acids 

(1.)  acetic  anhydide,  (2.)  methyl 
2-butynoate  509  (2359) 

-  A^-phenylglycines,  photochemical 

decarboxylation  496  (2301) 

-  /^nitro-A^-Boo-L-phenylalanine, 
catalytic  hydrogenation  100  (1944) 

-  A^-protected  amino-acids  + 

1-chloro-l-ethoxyethylene  454 

-  A^-protected  amino-acids  +  silicon 

tetrachloride  463 

-  AMosylamino-acids,  electrochemi¬ 
cal  detosylation  452  (2270) 

Free  Amino-Acidt 

-  2-amino-b;-nitriloalkanoic  acids  from 
A^-(2-nitrophenylthio)-asparagine 

or  -glutamine  (2  steps)  390  (2171) 

-  2-amino-3-(3-oxoquinuclidin-2-yl)- 

propanoic  acid  269 

-  3-(3,4-dihydroxyphenyl)-L-alanine 

433  (2191) 

-  r^-ethyl-L-histidine  434  (2191) 

-  dAhygrinic  acid  155 

-  lln'-methyl-L-histidine  434  (2194) 

-  dAl-methylpiperidine-2-carboxylic 

acid  155 

-  dl-proline  155 

-  Reactions 

-  ^alanine  +  7-methoxy-3,4,5,6-tetra- 

hydro-2/f-azepine  173 

-  isovaline  +  benzaldehydes  709  (2538) 

-  tryptophane,  thermal  decarboxy¬ 
lation  475 

-  Betaines  derived  from  Amino-Adds 
Synthesis 

-  d/-stachydrine  155 

-  Diaminocarboxylic  Adds  and 
Derivatives 

Derivatives  of  the  NH^  Group 

-  Synthesis 

-  2-acetylamino-6-benzoylamino-4- 

hydroxyhexanoic  add  334 

Ammonium  Salts 
see;  Aminium  Salts 
Anilines 

-  General 
Synthesis 

-  from  Other  Benzene  Derivatives 
- from  nitrobenzenes  and  sulfurated 

sodium  borohydride  529,706  (2528) 

- from  nitrobenzenes  by  reduction 

with  hydrogen  iodide  53  (1858) 

-  A^alkylanilines  from  bromobenzene. 


alkylamines,  and  sodium  amide 

640  (2457) 

Reactions 

-  involving  only  the  Amino  Groups 
- with  carbon  monoxide  and  oxygen 

(+  selenium/triethylamine)  441  (2222) 

- with  chloroamine  208  (1990) 

- with  diethylthiocarbamoyl 

chloride  108 

- with  hexamethylphosphoric  tri¬ 
amide  548 

-  m  volving  only  the  Aromatic  Nucleus 
- reduction  with  sodium/alcohol/ 

ammonia  systems  407 

-  Otner  Reactions 

- reduction  with  alkali  metal/alcohol/ 

ammonia  or  amine  systems  407 

- with  aldehydes  and  2-phenyl-l- 

alkenes  281  (2065) 

-  Miscellaneous  Types  and  Individual 
(jompounds 

Synthesis 

-  from  other  A  nilines 

-  o-iodoanilines  from  deactivated 

anilines,  iodine,  and  hydrogen  per¬ 
oxide  53  (1857) 

-  Af-methylanilines  fromA(-phenyl- 

glycines,  photochemically  496  (2301) 

-  from  other  Benzene  Derivatives 

-  2-aminobenzamides  from  2-azido- 

benzamides  and  sodium  boro¬ 
hydride  490  (2281) 

-  p-amino-A(-Boo-L-phenylalanine 

100  (1944) 

Reactions 

-  involving  the  Amino  Group 

-  aniline  +  N-  trichloromethykli- 

chloromethanimine  604 

-  not  involving  the  Amino  Group 

-  deactivated  anilines  iodine 

+  hydrogen  peroxide  53  (1857) 

-  Other  Reactions 

- withA(-(l,l-dichk)roalkyl)-l- 

chloroalkanimines  604 

-  aniline  hydrochloride  +  AT-tri- 
(diloromethyldichloromethan- 

imine  604 

-  A(-(2-hydroxyalk-3-enyl)-anilines, 
cyclization  in  hydrochloric  acid  99(1940) 

Aimulenes 

-  1,6-Methano(10]aimulenes 
Synthesis 

-  1 1,1 1-dichloro  derivative  595 

Anthracene 


-  Anthracenes 
Reactions 

-  Fusion  of  New  Rings 

-  with  cyclopropenes 

-  9,10-Dihydroanthracenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  9-(4-hydroxybutyl)  derivative 

-  of  the  Ring  Skeleton 

-  9-0X0  derivative  (anthrone) 

-  1,4,5,8,9,10-Hex^ydroanthra- 
cenes 

Synthesis 

-  from  Like  Ring  Skeleton 
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-  from  anthracene  by  alkali  metal/ 

ethanol/ammonia  reduction  397 

-  I^rhydroanthracenea 
Synthesis 

-  from  Like  Ring  Skektons 

- from  9,10-dithiono-l,4,4a,S,8,8a,9,- 

9a,  10, 1 0»decahydroanthracene 
bis(ethanediyl]  acetal  and 
lithium/methylamine  405 

Antimonin 


-  Antimonins 
Synthesis 

-  from  Like  Ring  Skektons 

-  from  l-chloro-l,4Klihydroanti- 

monin  and  DBN  593 

-  1,4-Diyhdioantinionins 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  1-chloro  derivative  +  DBN  593 

Arenecaibonitriles 

-  General 
Synthesis 

-  from  Like  Ctrbon  Skektons 

-  from  arenecarboxamides  and  N- 
trichloromethyldichloromethan- 

imine  600 

-  BenzcMiitiiles 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  benzaldoximes  and  phenyl 

carbonochloridate  715  (1558) 

-  benzonitrile  600 

-  halonitrobenzonitriles  from  halo- 

nitrobenzoic  acids  and  phosphorus(V) 
chloride  584  (2410) 

Reactions 

-  involving  the  Cyano  Group 

-  with  lithium/ethylamine  410 

- with  sulfurated  sodium  boro- 

hydride  529 

-  2-aminobenzonitrile,  irradiation 

588  (2429) 

-  2-amino-5-nitrobenzonitrile  + 

potassium  xanthate  268 

-  2-hydroxybenzonitrile,  irradia¬ 
tion  588  (2429) 

Arenecarboxamides 

-  General 
Reactions 

-  involving  theAmUe  Group 

-  with/V-trichloromethyldichloro- 

methanimine  600 

-  Benzamides 
Synthesis 

-  from  Heterocyclic  Compounds 

-  )V-(2-alkenyl)-benzamides  from 

2-pheny  1-5 , 6^  ihydro-4/f- 1 , 3-oxa- 
zines,  thermally  335 

-  from  Like  Ring  Skektons 

-  from  benzenes,  urea,  and  aluminum 

chloride  325  (2099) 

-  2-aminobenzamide$  from  2-azidobenz- 
amides  and  sodium  borohydride 

490  (2281) 

-  )V-arylbenzamides  from  benzyl- 
ideneanilines  and  chromyl  chloride 

144  (1956) 


Reactions 

-  Cyclization  Reactions 

-  )V-dichloromethylenebenzamide 

+  N’-substituted  amidines  62  (1889) 

-  2-hydroxybenzamide  +  aldehydes  568 

-  2-hydroxybenzamides ketones  568 

-  2-mercaptobenzamide  *  dimethyl 
acetylenedicarboxylate  283  (2070) 

-  2-mercaptobenzamides  methyl 

propynoate  283  (2070) 

-  ^-phenylacylbenzamide, 

cyclization  587  (2424) 

-  without  Cyclization 

-  benzamide  +  magnesium/ethanol/ 

ammonia  410 

-  benzamide  +  sodium/t-butanol/am- 

monia  410 

-  )V-benzoylpiperidine  +  sodium/am¬ 
monia/acetic  acid  410 

-  /\^-(l-chloro-2-oxoalkyl)-benzamides 

+  ///f-heterocyclic  compounds  380 

Arenecarboxylic  Add  Chlorides 
Synthesis 

-  phthaloyl  chloride  602 

Reactions 

-  2-benzoylbenzoyl  chloride  +  sodium 

iodide  509  (2358) 

Arenecarboxylic  Add  Estm 

-  General 
Reactions 

-  involving  the  Ester  Group 
- with  lithium  oirlithio- 

oximates  279  (2059) 

-  Benzoic  Add  Esters 
Synthesis 

-  from  Unlike  Carbon  Skektons 

-  ethyl  3-hydroxybenzoates  from 

furans  and  ethyl  propynoate  502  (2325) 
Reactions 

-  involving  the  Ester  Group 

-  vinyl  benzoates  +  aluminium 

chloride  56  (1869) 

-  not  involving  the  Ester  Group 

-  ethyl  benzoate  magnesium/ 

ethanol/ammonia  409 

-  Miscellaneous  Types 
Reactions 

-  involving  the  Ester  Group 

-  vinyl  arenecarboxylates  +  aluminum 

chloride  56  (1869) 

Arenecarboxylic  Adds 

-  General 
Synthesis 

-  from  Unlike  Carbon  Skektons 

- from  aromatic  acyloins  and  cerium- 

(IV)  ammonium  nitrate  560 

-  Benzoic  Adds 
Synthesis 

-  from  Unlike  Carbon  Compounds 

-  nitrobenzoic  acids  from  bromonitro- 

benzenes,  phenyllithium,  and  carbon 
dioxide  505  (2338) 

Reactions 

-  involving  the  Carboxy  Group 

-  2-aminobenzoic  acid  +  7-methoxy- 

3,4,5, 6-tetrahydro-2ff-azepine  173 

-  2-aminobenzoic  acids -t- 1,3,5- 

triazine  449  (2257) 

-  2-benzoylaminobenzoic  acid  + 

Mtrichloromethyldichloromethan- 
imine  600 


-  benzophenone-2-carb-  600 

oxylic  acid  +  polyphos- 

phoricacid  613 

-  2-benzylbenzoic  acid  + 

polyphosphoric  acid  613 

-  diphcnylamine-2-carboxylic  acid  + 

polyphosphoric  acid  613 

-  halonitrobenzoic  acids  +  phosphor- 

us(V)  chloride  584  (2410) 

-  2-phenoxybenzoic  acid  +  polyphos¬ 
phoric  acid  612 

-  not  involving  the  Carboxy  Group 
- reduction  with  lithium/alkyl- 

amine  408 

- reduction  with  sodium/alcohol/am¬ 
monia  systems  408 


-  Miscellaneous  Types 
Reactions 

-  involving  the  Carboxy  Group 

-  biphenyl-2-carboxylic  add  +  poly¬ 
phosphoric  acid  613 

Arenedicarbonitriles 

-  Isophthalodinitriles 
Reactions 

-  4-aminoisophthalodinitrile  potas¬ 
sium  xanthate  269 

Arenedkarboxylic  Add  Esters 

-  Phtalic  Acid  Esters 
Synthesis 

-  from  Like  Carbon  Skektons 

-  4,6-bisl2-carboxybenzoyloxyl- 

nonane  200 

-  t-butyl  hydrogen  phthalate  620 

-  monoalkyl  and  dialkyl  phthalates 

from  phthalic  acid  and  alkenes  (+ 
arenesulfonic  acids)  59  (1876) 

-  Miscellaneous  Types 
Synthesis 

-  from  Unlike  Carbon  Skektons 

-  dimethyl  naphthalene-2,3-dicarb- 

oxylate  382  (2133) 

Arene^carboxyUc  Adds 

-  Phthdic  Acids 
Reactions 

-  phthalic  acid  +  linear  alkenes  + 
arenesulfonic  acids  +  additional 
catalysts  (esterification)  59  (1876) 

-  Teiephthalic  Adds 
Synthesis 

-  2,5-dimercaptoterephthalic  acid  104 

Reactions 

-  terephthalic  acid  +  formaldehyde 

sulfur  trioxide  722  (2587 

Arenes 

see  also  the  individual  Arenes 

-  General 
Synthesis 

-  from  Like  Ring  Skeletons 

-  from  arenediazonium  salts  and 

tributylstannane  705  (2524) 

-  from  arenediazonium  salts  and 

triethylsilane  705  (2524) 

- from  thiophenols  by  desulfuriza¬ 
tion  with  hydrogen/Raney  nickel  104 

Reactions 

-  with  Retention  of  the  Aromatic 
System 

- acylation  with  acyl  halides  using 

little  or  no  catalyst  533 

- acylation  with  carboxylic  anhydrides 

using  little  or  no  catalyst  533 


742 


- acyloxyUtion  involving  oiganic 

peroxides  16, 17 

-  with  urea  and  aluminum 

chloride  32S  (2099) 

-  with  Retention  of  the  Ring  Skeleton 

- reduction  with  lithium/amine  391 

- reduction  with  sodium/ethanol/ 

ammonia  391 

- with  lithium  and  tetrahydrofuran  630 

Arox3ia 

Synthesis 

-  4-r-butyl-2,6-dialkylphenoxyls  from 
4^>butyl-2,6-dialkylphenols  and 

silver  carbonate/celite  712  (2548) 

Araenuea 
Synthesis 

-  2-oxoalkylidenetriphenylarsenanes 

from  triphenylarsine  oxide  and 
alkynes  721  (2584) 

Aranelmines 

Reactions 

-  triphenylarsine  phenylimine 

nitrosobenzenes  383  (2136) 

Arane  Oxides 
Reactions 

-  triphenylarsine  oxides  +  acetylene- 

carboxylk  ack)  derivatives  721  (2584) 

Aiynee 

Reactions 

-  benzyne  +  3,3-dimethylcyclo- 

propene  684 

-  benzyne dimethyl  sulfide  119 

7*Azabicyclo|  2.2. 1  Jh^tane 


-  7-Azabic)rclo(2.2.ipieptanes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  l-amino-4-mesyloxycyclo- 

hexane  723  (2594) 

9-Azal4cyclo|  3.3.1  Inonane 


-  9-Azabicycloi3.3.1)nonane8 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-benzyl-3-oxo-derivative  710  (2541) 

-  9-methyl-3-oxo  derivative 

(pseudopelletierine)  710  (2541) 

1  -  Azabicy^(2.2.2  )octane 


-  l-Azabicydo|  2.2.2  loctanes  (Qui* 
nudidines) 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-benzylidene-3^xoquinuclidine  269 

-  2-methylene-3-oxoquinuclidine  269 

-  2-(2-methylpropylidene)-3-oxo- 

quinuclidine  269 

-  3-oxo-2-(2-phenyH-propenyl)- 

quinuciidine  269 

-  3-oxo-2-(2-phenylpropylidene)- 

quinuclidine  269 

-  3-oxoquinuclidine-2-propanoic  add  269 


Reactions 

-  with  Retention  of  die  Ring  Skeleton 

-  3K>xoquinuclidine  +  aldehydes  + 

base  269 

-  3-oxoquinuclidine  diethyl 

malonates  269 

-  3^oquinuclidine  +  (1.)  pyrrol¬ 

idine,  (2.)  butenone  or  2-methyl- 
butenone  269 

-  l-Azabicyclo(2.2.2)octenes 
Fusion  of  New  Rings 

-  3-pyrrolidino  derivative  butenone 

or  2-methylbutenone  269 

8- Azabicydol  3.2.1  ]octane 


-  8- Azabicyclol  2.2.1  loctanes 
Synthes 

-  of  the  Ring  Skeleton 

-  8-benzyl-3-oxo  derivative  710  (2541) 

-  8-methyl*3-oxo  derivative 

(tropinone)  710  (2541) 

4-Azatric3rdo|4.3.1.P>*  ]undecanes 


Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0- 1-phenyl  derivative  374 

Azedne 


-  Decahydroazednes 
Synthesis 

-  of  the  Ring  Skeleton 

-  decahydroazecine-2-carboxylic 

acid  100  (1941) 

Azepine 


2H-  3W- 


-  3itf-Azepines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,4-diphenyl- 3/f-azepines  from 
3,4-d9henyl-  or  tetraphenylcyclo- 
pentadienones  and  2tf-azirines  150(1981) 

-  4,5,6,7-Tetrahydioazepines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-acetyl-2-methoxy  derivative  81 

-  l-chlorocarbonyl-2-methoxy 

derivative  81 

-  3,44«6-Tettahydro-2tf-azepine8 
Reactions 

-  Fusion  of  New  Rings 

-  7-ethoxy-6-ethoxycarbonyl  daivative 

+  hVdrazine  hydrate  175 

-  7-ethoxy-6-ethoxycarbonyl  derivative 

-I-  urea  or  thiourea  174 

-  7-hydrazino  derivative  +  ethyl  o-oxo- 

carboxylates  98  (1933) 

-  7-methoxy  derivative -i- 0-alanine  173 

-  7-methoxy  derivative  +  2-amino- 3- 


ethoxycarbonyl-4,5-dihydrofuran8  173 

-  7-methoxy  derivative  +  5-amino-4- 

ethoxycarbonylpyrazoles  174 

-  7-methoxy  derivative  3-aminopyr- 

idine-2-ca^xylic  add  173 

-  7-methoxy  derivative  2-aminopyr- 

idine-3-carboxylic  acid  173 

-  7-methoxy  derivative  *  anthranilic 

add  173 

-  7-methoxy  derivative  +  carboxylic 

acid  hydrazides  173 

-  7-methoxy  derivative  +  3-propane- 

lactam  173 


-  with  Retention  of  the  Ring  Skeleton 

-  2-(2-oxoalkylthio)-3,4,5,6-tetrahydro- 
2tf-azepines,  desulfurization  62  (1887) 

-  3,4,S,6^Tetrahydto-2tf-azepinium  Salta 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-(2-oxoalkylthio)-3,44,6-tetrahydro- 

2tf-azepinium  bromides  from  2-thio- 
nohexahydroazepine  and  a-bromo- 
ketones  62  (1887) 

-  Hexahydroazepines 
Synthesis 

-  /mm  Like  Ring  Skeletons 

-  2-hexahydroazepino-l,2,3,4-tetra- 

hydronaphthalene  393 

-  2-(2-oxoalkylidene)-hexahydro- 
azepines  from  2-thionohexahydro- 
azepine  and  o-bromo-ketones 

(2  or  3  steps)  62  (1887) 

-  of  the  Ring  Skeleton 

-  hexahydroazepine-2-carboxylic 

acid  100  (1941) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3-diloro-2-oxohexahydroazepine 

potassium  r-butoxide  (ring  con¬ 
traction)  100  (1941) 

Azepino(2’,l’:2,3)imidazo[4,5-/)- 
quinoline 


-  9,10,ll«12-Tetrahydro-8£f-azepino- 
(2’  1*:  2,3  ]imidazo[4,5-/lquinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-hydroxy  derivatives  from  2-amino- 
7,8,9,10-tetrahydro-6/f-azepino- 

( 1,2-0  Ibenzimidazole  and  ethyl  3-oxo- 
alkanoates  98  (1934) 

Azepino(2,l-6  Ipteridine 


-  6,7,8,9,10,12-Ilexahydroazepino- 
(2,l-6)ptaidinet 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  174 


J 


Azepino(2,l-6)quinazoliiie 


-  6,7,8, 9,10,12-Hexahydr(Mzepino- 
[2,1-6  IquiiMZolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  12-0X0  derivative  173 

Azete 


-  A'-Azetines 
Reactions 

-  Fusion  of  New  Rings 

-  2-methoxy-A'  -azetine  +  (1.)  hydra¬ 
zine,  (2.)  methyl  2-oxoalkanoates 

449  (2256) 

-  Azetidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3^aryl-l-benzoyl-4,4-diphenyl-2- 
oxoazetidines  by  cyclodehydra¬ 
tion  of  2-aryl-3-benzoylamino-3,3- 
diphenylpropanoic  acids  93  (1918) 

Reactions 

-  Transformation  of  the  R  ing  Skeleton 

-  2-oxoazetidine  +  7-methoxy-3,4,5,6- 

tetrahydro-2ff-azepine  173 

Azido  impounds 

-  (jeneral 
Synthesis 

-  from  Other  ON  Compounds 
- from  primary  amines  and  tosyl 

azide  1 30 

-  Aliphatic  Azido  Compounds 
Synthesis 

-  by  Direct  Introduction  of  the 
Azido  Group 

-  w-azidoacetophenones  from  styrenes 

and  iodosobenzene  diacetate/tri- 
methylsilyl  azide  302 

-  l-acetoxy-l-azido-2-phenylethanes 

from  styrenes  and  lead(IV)  acetate 
azides  288, 302 

-  aryl  l-aryl-2-azidoethenyl  ketones 
from  l-(2,3-diaryl-3-oxopropenyl)- 
pyridinium  dilorides  and  sodium 

azide  322  (2091) 

-  u^azidoacetophenone  288 

-  vic-azidoacetoxyalkanes  from 
alkenes  and  lead(IV)  acetate 

azides  287 

-  1-azidonorbornane  383  (2137) 

-  1-azido-l-phenylethylenes  from 

1,2-dibromo-l-phenylethanes  and 
sodium  azide  586  (2421) 

-  c>;,u>-diazidoacetophenone  293 

-  viicsdiazidoalkanes  from  alkenes 

and  lead(IV)  acetate  azides  287 

-  l,l-diazido-l,2-diphenyl-2-oxo- 

ethane  293 

-  l,l-diazido-2-phenylethane  288,  302 

-  l,2-diazido-2-phenylethane  289 

-  2-phenyl-l,l,2-triazidoethane  288 

-  l,l,l-triazklo-2-phenylethane  288 

Reactions 

-  Cyclization  Reactions 

-  5-azido-5ff-dibenzo[a,</)cyclo- 


heptenes,  irradiation  389  (2167) 

-  3-azidotriiihenylcyclopropene, 

thermal  rearrangement  686 

-  without  Cyclization 

-  azidoalkanes  +  trialkylboranes  322  (2087) 

-  7-azidocycloheptatriene  *  air  (on 

alumina)  422 

-  1-azido-l-phenylethylene  +  benzo- 

peroxoic  acid  296 

-  1-azido-l-phenylpropene  +  lead(lV) 

acetate  azides  295 

-  r-butyl  azidoacetate  mercaptans 

-t-  copper(ll)  compounds  719  (2574) 

-  Aromatic  Azido  Compounds 

Synthesis 

-  from  Other  C-N  Compounds 

-  p-azido-)V-Boc-L-phenylalanine 

100  (1944) 

Reactions 

-  without  Cyclization 

-  2-azidobenzamides  +  sodium 

borohydride  490  (2281) 

Azidof<»mates 

see:  Carbonoazidic  Acid  Esters 

Azines 

-  General 

Reactions 

-  Cyclization  Reactions 

-  aliphatic  azines,  thermal  cyclization 
(-t-  cobalt(II)-  or  nickel(ll)  halide] 

214  (2018) 

-  without  Cyclization 

- with  periodic  acid  499  (2316) 

-  Aldazines 

Synthesis 

- from  aldehydes,  nitriles,  hydrogen 

peroxide,  and  ammonia  438  (2208) 

Reactions 

-  Cyclization  Reactions 

-  tetrafluoroformaldazine  +  alkane- 

dioic  acid  difluorides  cesium 
fluoride  444  (2237) 

-  Aldehyde  Ketone  Azines 

Reactions 

-  without  Cyclization 

-  cinnamaldehyde  benzophenone 

azine  +  bis-[dimethylaminoH- 
butoxymethane  91  (1912) 

-  mixed  azines  of  aromatic  aldehydes 

and  benzophenones  bis-|  dimethyl- 
amino  )-r-butoxymethane  91  (1912) 

-  Ketazines 


1-phenylethylenes,  thermally  586  (2421) 

-  3-phenyl-2tf-azirines  from  styrenes 

(4  steps)  586  (2421) 

Reactions 

-  Fusion  of  New  Rings 

-  3-methoxy-2tf-azirine  +  (1.)  hydra¬ 
zine,  (2.)  methyl  2-oxoalkanO' 

ates  449  (2256) 

-  Transformation  of  the  Ring 
Skeleton 

-  with  3,4-diphenyl-  or  tetraphenyl- 

cyclopentadienones  150  (1981) 

-  Azkidines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-aminocarbonyl-l-anilinocarbonyl- 

2,3-diphenylaziridine  569 

-  3-aryl-2-benzylamino€arbonylaziri- 

dines  from  3-ary)'2-benzylamino- 
caTbonyl-2/f-azirine$  and  sodium 
borohydride  569 

-  2,3-diarylaziridine-2-carboxamides 

from  2,3-diaryl-2tf-azirine-2-carb- 
oxamides  and  complex  metal  hy¬ 
drides  569 

-  of  the  Ring  Skeleton 

- from  a-amino-alcohols  and  tri- 

phenylphosphine  dibromide  278  (2055) 

-  2-cyanoazirkline  509  (2357) 

-  2-cyanoaziridines  from  3-bromo- 
acrylonitrile  and  primary 

amines  722  (2586) 

-  l-(G,G-diethylphosphono)-aziridines 

from  1-alkenes  and  diethyl  )V,6(-di- 
bromophosphoroamidate  416 

-  l-(0,G-dietliylphosphono>2,2- 

dimethylaziridine  416 

-  ((7,0-diethylphosphono)-2-methoxy- 

carbonylaziridine  416 

-  l-(0,0-diethylpho^hono)-2-methoxy- 

carbonyl-2-methylaziridine  416 

-  l-(0,0-diethylphosphono)-2-phenyl- 

aziridine  416 

-  2,2-disubstituted  aziridines  from 
ketimines  and  dimethyl-methylene- 

sulf urane  5-oxide  116 

-  2-substituted  aziridines  from  o- 
halonitriles  and  lithium  alanate 93(1917) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  with  cyclopropenones  685 

Azocine 


Synthesis 

- from  ketones,  nitriles,  hydrogen 

peroxide,  and  ammonia  438  (2208) 

-  Miscellaneous  T)rpes 

Synthesis  _  Octahydroazodnes 

-  o-chlorobenzaldazines  from  benz-  Synthesis 

aldehyde  benzoy  Ihydrazones  and  _  of  the  R  ing  Skeleton 

thionyl  chloride  638  (2446)  _  octahydroazocine-2-carboxyiic 

Aziiine  acid  100  (1941) 


T7 

N 


N 
H 

2H- 

-  2ff-Azirines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-aryl-2-benzylaminocarbonyl- 
2^-azirines  from  3-aryl-5-benzyl- 
amino- 1 ,2-oxazoles 

-  3-phenyl-2/f-azirines  from  1-azido- 


Azo  Compounds 
see:  Diazenes 
Azonine 


:c^‘ 


570 


H 

-  Octahydioazonines 
Synthesis 

-r  of  the  Ring  Skeleton 


744 


-  octahydroazonine-2>carboxylic 

acid  100  (1941) 

Azoxy  Cbmpounda 
tee:  Diazene  A^-Oxides 

Aziilene 


-  Azulenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  3-nitroazulene-l>caifooxyUc 

acid  144  (1957) 

-  l,2,3,3a,4^^,7-Octahydio- 
azulenet 

Synthesis 

-  of  the  Ring  Skeleton 

-  3,8-diinethyl  derivatives  from 
l,8-dimethylbicyck>(4.3. 1  )- 


decanes  518 

-  3,8-dimethyl-3-hydroxy-5-iso- 

propylidene  derivative  520 

-  8-methyl  derivative  518 

-  l,2,3,3a,44>63a^ctahydio- 
azulenes 

Synthesis 

-  of  rite  Ring  Skeleton 

-  4^^arboxy  derivative  519 

-  4, 8a-dimethy  1-4-hydroxy (acetoxy) 

derivative  523 

-  l,4-dimethy)-4-hydroxy  derivative  521 

-  3,8-dimethyl-3-hydioxy-5-isopro- 

pylidene  derivative  520 

-  3-hydroxy-3-methyl  derivative  520 


-  4-hydroxy-4-methyl  derivative  520,521 

-  l^,3,44<6,7,8-€>Gtahydroazulenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-acetoxy  derivative  519 

-  7-methoxycarbonyl-4-methyl- 1-0X0- 

derivative  519 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  4-oxo-derivative  +  lithium  dimethyl- 

cuprate  523 

-  Decahydroaznlenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  4, 8a-dimethyl-4-hydroxy  derivative  523 

-  8a-methyl-4-methylene  derivative  523 

-  8a-methy)-4-oxo  derivative  523 

-  of  the  Ring  Skeleton 

-  4,8a-dimethyl-4-hydroxy  derivative  523 

-  6-hydroxy-8-methyl-4-methylene 

derivative  519 

-  4-0X0  derivative  518,521 

Aziileiio|44-^  Ifuran 


-  2,3>3a,44«6,6a,7,8,9b-Decahydro- 
azuleno|43*^  Ifuraiu 

Synthesis 

-  of  the  Ring  Skeleton 

-  6-acetoxy-2,8-dioxo-3,6,9-tri- 

methyl  derivative  518 


1-Benzazepine 


-  24*Dihy(lK>-Ltf-l-benzazepines 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  ^anilino^hydroxyalkenes 

(■>■  aqueous  acid)  99  (1940) 

2-Benzazepine 


-  2,3,44*Tetrahydio-l/f-2-benzaz- 
epines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-hydroxy- 2-methyl  derivatives 
from  7V-methyl-yV-(3-hydroypropyl)- 
formamides  and  phosphoryl 

chloride  514  (2374) 

Benzenes 

-  General 

Reactions 

-  with  Retention  of  the  Aromatic 
System 

- with  hydrogen  peroxide/aluminum 

chloride  706  (2529) 

-  Benzene  Hydrocarbons 

Synthesis 

-  of  the  Ring  Skeleton 

-  hexaphenylbenzene  683 

-  1,2,4,5-tetraphenylbenzene  682 

-  fnm  Like  Ring  Skeletons 

-  alkylbenzenes  from  benzenes  and 

tri^yl  phosphites  4^3 

-  2,5-  and  3,5-dimethyl-l-ethyl- 

benzene  424 

-  ethylbenzene  412 

Reactions 

-  with  Retentton  of  the  Aromatic 
System 

- with  trialkyl  pho^hites  and 


aluminum  chloride  423 

-  p-xylene  +  triethyl  phosphate  + 

aluminum  chloride  423 

-  with  Retention  of  the  Ring  Skeleton 

-  electiochemical  reduction  393 

-  alkylbenzenes,  reduction  with 

lithium/alkylamines  394 


-  hexamethylbenzene  +  hydrogen  per¬ 
oxide/acetic  anhydride/sulfuric  acid  185 

-  Hetero-Substitu^  Benzenes 
Synthesis 

-  from  Like  Ring  Skeleton 

-  bis(chloromethyl)-benzenes  from 

electron-poor  benzenes  and  chloro- 
methyl  methyl  ether  579  (2388) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  electron-poor  benzene  derivatives 
+  chloromethyl  methly  ether  + 

oleum  579  (2388) 

-  methoxybenzenes,  various  methods 

of  reduction  401, 403 


Benzimidazole 


-  Benzimidazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-(l-benzoylamino-2-oxoalkyl)- 

benzimidazoles  from  benzimidazole 
and  A(-(l-chloro-2-oxoalkyl)-benz- 
amides  380 

-  of  the  Ring  Skeleton 

-  2-alkylbenzimidazoles  from  2-(2- 
aminoanilino>-3-alkenenitriles  and 

base  387  (2159) 

-  2-(3-hydroxypropyl)-benzimidazoles 

from  o-phenylenediamines  and 
4-butanolide  152 

Reactions 

-  Fusion  of  New  Rings 

-  2-aminotenzimidazole  +  5-acyl-4- 

chloropyrimidines  171 

-  2-aminobenzimidazoles  +  2-acetyl- 

4-butanolide  165 

-  6-amino- 1, 2-polymethylenebenz- 

imidazoles  +  ethyl  o-oxocarb- 
oxylates  98  (1934) 

-  2-(3-hydroxypropyl)-benzimidazoles 

+  thionyl  chloride  152 

-  with  Retention  of  the  Ring  Skeleton 
- with7V-(l-chloro-2-oxoalkyl)- 

benzamides  380 

-  2-formylbenzimidazole  +  potas¬ 
sium  cyanide/dimethylform- 

amide  188 

-  BenzimidazoleW-Oxides 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-aminocarbonyl-l-hydroxybenz- 

imidazole  3-oxides  from  benzofur- 
oxansand  cyanoacetamides  606 

Benzole  ]acridine 


-  Benzole  lacridines 
Reactions 

-  Fusion  of  New  Rings 

-  12-(2-chlorophenyl)-benzo|e)- 
acridine  +  sodium  hydroxide  389  (2164) 

-  5,7-Dihydrobenzo|e)acrklines 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivatives  from  2-amino- 
1,4-naphthoquinones  and  benzyl- 
klenetriphenylphosphoranes  656  (2516) 

Benzo|<fe  lanthracene 


«  T  I 


7H- 


745 


-  7/f*Benzo(</e|antiiracenes 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

- with  trityl  perchlorate  272  (2029) 

-  7-arylr 7-hydroxy  derivatives  +  per¬ 
chloric  acid  272  (2029) 

-  Benzophenaferdum  Salts 

Synthesis 

-  from  Like  Ring  Skeletons 

-  benzophenalenium  perchlorates 

from  7^-benzo(</e]anthracene  and 
trityl  perchlorate  272  (2029) 

-  7-phenylbenzophenalenium  per¬ 
chlorates  from  7-oxobenzo[de]- 
anthracenes  and  (l.)Ar,A(-dimethyl- 
aniline  or  anisole  +  phosphorus  oxy¬ 
chloride,  (2.)  perchloric  acid  271  (2029) 

Benzo[c]ciniioline 


-  Benzoic  jcinnolines 

Synthesis 

-  of  the  R  ing  Skeleton 

- from  2,2’-dinitiobiphenyl  and 

sodium  bis{2-methoxyethoxy]- 
aluminum  hydride  232 

Reactions 

-  Fusionof  New  Rings 

-  benzoic  icinnoline  diphenylcyclo- 

propenone  690 

Benzoi6,7]cyclobeptaiv)uoquinoline 


3  4 


-  4,5,6,6a,7,8-Hexahydrobenzoi6,7]- 
cycloheptai9  )isoquinolines 

Synthesis 

-  of  the  Ring  Skeleton 

- from  l-(2-phenylethyl)-l,2,3,4- 

tetrahydroisoquinolines  673 

Benzocydoheptene 


5/y-  7H- 

-  7/f-Benzocycloheptene8 

Synthesis 

-  6,8-dialkoxycarbonyl-7-oxo  deriv¬ 

atives  from  1,2-bisibromomethyl)- 
benzenes,  oleum,  and  dialkyl  acetone- 
dicarboxylates  564 

-  6,8-dialkoxycarbonyl-7-oxo  derivativ¬ 

es  from  o-phthaldialdehyde  and  di¬ 
alkyl  acetonedicarboxylates  564 

-  6,7,8,9-Tetrahydro-5/f-benzo- 
cycloheptenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  613 


1,5-Benzodiaz^ine 


3«- 

-  3tf-l,5-Benzodiazepine8 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-disubstituted  derivatives  from 

1,2-diaminobenzenes  and  1-alkynyl 
phenyl  ketones  451  (2265) 

l,3,2-Benzodk>xaborole 


-  l,3,2-Benzodioxaborole8 
Reactions 

-  Ring-Cleavage  Reactions 

-  2-alkyl  derivatives  +  aluminum 
hydride  or  lithium  aluminum 

hydride  60  (1882) 

-  2-f-butyl  derivative  +  aluminum 

hydride/pyridine  198 

-  2-/-butyl  derivative  +  cyclopentene 

+  aluminum  hydride  197 

1,3,2-Benzodioxaphosphole 


—  P^-l,3,2-Benzodioxaphospholes 
Synthesis 

—  of  the  Ring  Skeleton 

—  heptachloro  derivative  from  tetra- 

chloro-o-benzoquinone  and  phos- 
phorus(III)  chloride  722  (2590) 

1,6-Benzodioxocin 


-  2,S-Djhydro-l,6-benzodioxocins 
Synthesis 

-  fwm  Like  Ring  Skelet<nfis 

-  3-bromo  derivative  594 

-  2,3,44*Tetrahydro-l,6-benzo- 
dioxocins 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  3,4-dibromo  derivative  +  DBN  594 

-  Ring-Qeavage  Reactions 

-  3,4-dibromo  derivative  +  potassium 

r-butoxide  594 

l,3-Benzodk>xole 


-  1,3-Benzodioxoles 
Reactions 

-  Ring  Geavage  Reactions 

-  2,2-disubstituted  1,3-benzodioxoles 

+  alkylmagnesium  halides  580  (2398) 

1,2-Benzodithiole 


-  1,2-Benzodithiole8 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,thiono-l,2-benzodithiolesfrom 

2,2’-dithiodibenzoic  acids  and  phos- 
phorus(V)  sulfide  29 

-  fmm  Like  Ring  Skeletons 

-  3-oxo-l,2-benzodithiolesfrom  3-thiono- 

1,2-benzodithioles  29 

-  1,2-BenzoditliioUum  Salts 
Synthesis 

-  from  Like  Ring  Skeletons 

-  1,2-benzodithiolium  cyanines  from 
3-methy  Ithio- 1 ,2-benzodithiolium 

salts  29 

-  3-methy  Ithio- 1,2-benzodithiolium 

salts  from  3-thiono-l,2-benzodi- 
thioles  29 

1,3-Benzodithiole 


-  l,3-Benzodithiole8 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-oxo-l,3-benzodithioles  from 

2-thiono-l,3-benzodithioles  29 

-  of  the  Ring  Skeleton 

-  2-thiono-l,3-benzodithioles  from 

benzene- 1,2-dithiols  29 

-  1,3-Benzodithiolium  Salts 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-methy  Ithio- 1,3-benzod  ithio  hum 

salts  from  2-thiono-l,3-benzo- 
dithioles  29 

Benzofb|furan 


-  Benzo[b]fiirans 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  2-ethynylphenol  by  irradia¬ 
tion  588  (2429) 

-  from  2-hydroxybenzonitrile  by 

irradiation  588  (2429) 

-  4-acetyl  (or  alkoxycarbonyl)-3-alk- 
oxycarbonyl-5-hydroxy-2-methyl- 
benzo|6lfurans  from  acetyl  (alkoxy- 
carbonyl)-p-benzoquinones  and 

alkyl  acetoacetates  (2  steps)  95  (1925) 

-  2,3slimethyl  derivatives  from 
3-phenoxybutanones  and  poly- 
phosphoric  or  sulfuric  acids  448  (2253) 

-  2,3-diphenytbenzo(b)furans  from 

a-(4-bromophenylsulfonyloxy)-d- 
phenoxystilbenes  and  boron  tri¬ 
fluoride  445  (2239) 

-  2-methoxy-3-methoxycarbonyltetra- 

phenylbenzo(li|fuTan  688 

-  2-phenylbenzoi/i  )furans  from  2-iodo- 
phenols  and  copper  phenylacetylenide73 

-  2-substituted  4-acetyl-5-hydroxy- 

benzo[6)furans  from  acetyfp-benzo- 
quinone  and  ethoxyacetylene  or  4- 
methoxybutenyne  94  (1920) 

-  4,5,6,7-tetrafluorobenzo|ft)furans 

from  pentafluoro-2-oxoalkylbenzenes 
and  s^ium  hydride  650  (2496) 
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-  l,2,3,4-Tetiahydiobeiu»(;l 
ptoidines 

see  also:  AUoxazines 

1- Benzopyran 
see:  Chromene 

2- Benzop]mn 


-  5,6,7,9-Tetrahydiobeiizoia]heptaleiie8 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-oxo-l,2,3,10-tetrahy<iroxy  deriv¬ 
ative  6' 

Benzole  lindene 


Reactions 

-  with  Retention  of  the  Ring  Skdeton 
- reduction  with  lithium/ethanol/ 

ammonia  413 

-  2,3-D9iydiobenzo(ftlfurans 
Synthesis 

-  from  Like  Ring  Skeletons 

-  3-methoxycarbonyl-3-phenyl  deri¬ 
vative  1S3 

-  of  the  Ring  Skeleton 

-  4'acetyl-2,S-dihydroxy  derivative 

94  (1920) 

-  5-formyl-6-Hydroxy-2-(2-hydroxy-2- 

propyl)  derivative  726  (2601) 

-  2-oxo-4,5,6,7-tetrairfienyl  deriva¬ 
tive  688 

-  2,44t6,7,7a-Hexahydrobenzo{6|furans 
Reactions 

-  fransfonnation  of  the  Rm^  Skeleton 

-  7a-hydroxy-3-methyl-2-oxo  deri¬ 
vative  hydrazine  153 

-  7a-hydroy-3-methyl-2-oxo  deriva¬ 
tive  ■*-  hydroxylamine  153 

-  C>ctahydiobenzo[6)funuu 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-oxo-4,4,7a-trimethyl  derivative  573 
Benzo{c|funn 


-  t//-2-Benzopyrans  (Isochromenes) 

Synthesis 

-  of  the  Ring  Skeleton 

- from  1-acyl- 1,2-dihy  drocyclobuta- 

benzenes,  thermally  389  (2166) 

-  3,4-Dihydro-Ltf-2-benzopyran8 

-  of  the  Ring  Skeleton 

-  1-0X0  derivatives  from  /V-methyl-2- 
lithiobenzamides  and  oxiranes  725(2598) 

-  laochromans 

Synthesis 

-  from  Like  Ring  Skeletons 

-  1-cyano-l-hydroxymethyliso- 

chroman  493  (2290) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  1-cyanoisochroman  +  formalde¬ 
hyde  493  (2290) 

-  Transformation  of  the  Ring  Skeleton 

-  3-oxoisochroman  +  3-(2-aminoethyl)- 

1-methylindole  152 

1 1  ]Benzop3nrano|  2,3-6  ]indole 


-  2,3,3a,44,Sa,8,9bOctahydto-16f- 
benzo{e  jindenea 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  3-hydroxy-7-methoxy-3a-methyl 
derivative 

Benzo[;]indolo{  2,3-a  Iquinolizine 


-  S,73«13,13b,14-Hexahydrobenzo 
Iflindok)  |2,3«]qujiiolizines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1 3-methyl  derivative  by  a  ring-D 
closure  reaction 

Benzol/liaoiiulole 


-  Benzoic  Ifurans 

Synthesis 

-  of  the  Ring  Skeleton 

- from  2,3-dihydro-l,4-oxidonaph- 

thalene,  thermally  589  (2432) 

Reactions 

-  Fusion  of  New  Rings 

- with  alkenes  589  (2432) 

-  1 , 3-dipheny  Ibenzo|c  |furan  + 

cydopropenes  680 

-  1,3-Dihydrobenzo(c)furans 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3,3’-dioxo-l,r-diphenyl-l,r-bi- 

(l,3-dihydrobenzo[c|furans)  from 
2-benzoylbenzoyl  chlorides  and 
sodium  iodide  509  (2358) 

-  of  the  Ring  Skeleton 

-  l-benzylidene-3-oxo  derivative  74 

-  5-carboxyphthalide  722  (2587) 

BenzoAuazan 


-  l,3-Dihydro-27f-benzo[/liao- 
indoUum  Salts 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,2-dialkyl-l,3-dihydro-26f-benzo- 
l/lisoindolium  bromides  from  NJf- 
dialkyl-TV-  ( 3-pheny  l-2-propynyl)-7V- 
-(2-propynyl>aminium  bromides, 
thermally  (-•-  potassium  hydroxide) 


-  6,ll-Dihydro-(l)benzopyraiio- 
(2,3-6  (indoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  1 1-0X0  derivatives  from  2-oxo-2,3- 
dihydroindoles  and  ethyl  2-hydroxy- 
benzoate 

1 1  ]Benzopyrano(2,3</  (pyrimidine 


148  (1973) 


Benzo(/)iaoquinoline 


-  Stf-(l(Benzopyrano(2,3-<f(  p3rr^ 
imidiries 

Synthesis 

-  of  the  Ring  Skeleton 

-  3-methyl  derivatives  from  3-acyl-2- 
oxochromans  and  acetamidine 

1 1  ( Benzopynuio  [  3,2-c  (pyridine 


-  l,2-Dihydtobenzol/(iaoquino- 
lines 

Synthesis 

-  of  the  R  ing  Skeleton 

-  from  l-(2-acylaminoethyl)- 

naphthalenes  and  polyphosphoric 
acid  215 

Benzole  (phenalene 

see:  Benzo(de|anthracene 
606  Benzoigipteridine 


—  Benzofurazan  A^-Oxides  (Benzo- 
(tuoxans) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

- with  cyanoacetamides 

Benzofuroxans 

see:  Benzofurazans  (A(-Oxides) 

Benzole  Pieptalene 


-  2,3,4,4a,10,10a-Hexahydio-ltf- 
1 1  (benzopyranol  3,2-c  (pyridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4a-hydroxy-6-methoxy-2-methyl  deriv¬ 
ative 


—  3,4-Oihydrobenzo(g|pteridines 
Synthesis 

—  of  the  Ring  Skeleton 

—  2-methyl-4-oxo  derivative  513  (2370) 
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(l]Benzopynno  (3,4-</]pyTiinkliiie 


-  S/^-(  1  ]Benzopynuio  |3,4^]  pyi- 
imidnes 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,3-dianiino  derivative  164 

Benzole  Ipynzolol  l^-a]cinnoline 


-  Benzoic  lpytazololl,2-alcinnolines 
Synthesis 

-  of  the  Ring  Skeleton 

2,3-diphenyl- 1-0X0  derivative  690 

Benzolp  jquinotizine 


•  7 


2 

i/y,5H- 

-  2,3,6,7,7a,8,9,10-Octahydro-Ltf, 
5^-benzol9  Iquinolizines 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  the  2,3,6,7-tetrahydro  com¬ 
pound  and  lithium/propylamine  414 

-  2,3,6, 7-Tetrahydro-l/f4^'benzo- 

quinolizines  (Julolidines) 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,7-d^henyl  derivative  281  (2065) 
Reactions 

-  with  Retention  of  the  R  ing  Skeleton 

-  reduction  with  Uthium/pro- 

pylamine  414 

1-Benzosdenapyran 


-  4/f-l-Benzoselenapyran8 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-methylselenachromone  215  (2022) 
Benzolh  laelenophene 


-  Benzol6)selenophenes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  2-methylseleno-benzaldehydes 

or  -acetophenones,  ethyl  bromoacetate, 
and  zinc  214(2017) 

3-Benzoalepin 


-  3-Benzo8ilepins 
Synthesis 

-  from  Like  Ring  Skeletons 

-  3,3-diphenyl  derivative  595 

-  l,2,4,5-Tetrahydro>3-benzo- 
silepins 

Reactions 

-  with  Retention  of  the  R  ing  Skeleton 

-  l,5-dibromo-3,3-diphenyl  derivative 

+  DBN  595 

1,2,44-Ben20tetrathiepin 


-  1,2,4,5-Benzotetrathiepins 
Synthesis 

-  of  the  Ring  Skeleton 

- from  benzene- 1,2-bislsulfenyl 

chloride]  and^cm-dimercapto 
compounds  216  (2027) 

1,2,3-Benzothiadiazine 


S  4 


2H- 

-  27f-l,2,3-Benzothiadiazines 
Synthesis 

-  from  Like  R  ing  Skeletons 

-  4-chloro-2tf-l,2,3-benzothia- 

diazine  1,1-dioxide  653  (2506) 

Reactions 

-  Ring-Cleavage  Reactions 

-  27f-l,2,3-benzothiadiazine  1,1-di- 
oxide  +  chlorine  water  65  3  (2506) 

-  Transformation  of  the  Ring  Skeleton 

-  27f-l,2,3-benzothiadiazine  1,1-di- 

oxkle  +  chlorine  653  (2506) 

-  with  Retention  of  the  Ring  Skeleton 

-  2tf-l,2,3-benzothiadiazine  1,1-di¬ 
oxide -i- chlorine  653  (2506) 

1-Benzothiapyran 


-  2tf-l-Benzothiapyrans 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  3-benzoyl-2-oxo  derivative  + 

sodium  borohydride  16 1 

-  4/f-l-Benzothiapyrans 
Synthesis 

-  of  the  Ring  Skdeion 

-  2-methylthiachromone  215  (2022) 

-  3,4-Dihydro-2tf-l-benzothiapyrans 
Synthesis 

-  from  Like  Ring  Skeletons 

-  3-benzoyl-2-oxo  derivative  161 

Reactions 

-  Fusion  of  New  Rings 

-  3-0X0  derivative  -i-  cyanoguanidine  164 

-  Transformation  of  the  R  ing  Skeleton 

-  3-benzoyl-2-oxo  derivative  +  acet- 

amidine  161 

-  3-benzoyl-2-oxo  derivative  +  phenyl- 

hydrazine  161 


1 1  IBenzothiapyrano  1 3,4-d  ]p]rrimidine 


-  5tf-l  1  ]Benzopynnol  3,4^ ]  pyrimidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  1,3-diamino  derivative  164 

l,S-Benzothiazepine 


-  l,5-Benzodiuzepine8 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-d9henyl  derivative  451  (2265) 

1,3-Benzothiazine 


-  3,4-Dihydro-2Af-l,3-benzothia- 
zines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-methoxycarbonylmethyl-4-oxo 
derivatives  from  2-mercaptobenzamides 
and  methyl  propynoate  or  dimethyl 
acetylenedicarboxylate  283  (2070) 

1,3-Benzothiazole 


-  1,3-Benzothiazoles 
Reactions 

-  Fusion  of  New  Rings 

-  2-mercapto-l,3-benzothiazole 

-t-  benzylmalonyl  chloride  312 

-  2,3-Dihydro- 1,3-benzothiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  1-trimethyt- 
silylamino-2-trimethylsilylthiobenz- 
enes  and  carbonyl  chloride  279  (2057) 

2,i-Benzothiazole 


-  2,3-Dihydro-2,l-benzotiiiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  saccharine  derivatives  from  N-t- 
butylbenzenesulfonamides  652  (2502) 

11  jBenzothienol  2,3-4  Ipyrimidine 


-  lA3,4,6,7,8,9-Octahydiollh 
benzothienol  2,3-4  Ipyrimidiiies 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,3-dithiono  derivative  269 
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Benzo(fr  Ithiopheae 


-  Beiizo{fr)thiopheiies 

Synthem 

-  of  the  Ring  Skeleton 

- from  2-inethyithio-benzaklehydes  or 

acetophenones  ethyl  bromoacetate, 
and  zinc  214  (2017) 

-  3-bronK>benzo(h]thiophene  651  (2500) 

-  3-diloio-2-chlorocarbonylbenzo(6|- 

thiophenes  from  cinnamic  acids  and 
thionyl  diloride  651  (2499) 

-  2*phenylbenzo|6|thiophene  73 

Reactiont 

-  Ring-Cleavage  Reactiont 

- with  sodium/ethanol/ammonia  414 

-  44t6,7-TetrahydTobenzo|6)  thio¬ 
phenes 

Reactions 

-  Fusion  of  New  Rings 

-  2-anuno-3-cyano  derivative  potas¬ 
sium  xanthate  269 

Benzoic  Ithiophene 


-  Benzoic  Ithiophenes 
Synthesis 

-  from  Like  Ring  Skeletons 
- from  1,3-dihydrobenzoic)- 

thiophene  2-oxide,  thermally 

(on  alumina)  722  (2588) 

-  l,3-Dfii3fdiobenzoic Ithiophenes 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  2-oxide,  thermal  dehydration  on 

alumina  722  (2588) 

1,2,3-Benzotriazine 


-  1,2,3-Benzotiuzines 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  1-aminoindazoles  and  lead(rV) 

acetate  655  (2515) 

- from  2-amino-2ff-indazoles  and 

lead(IV)  aceute  655  (2515) 

-  3,4-Dihydioxy-l^,3-benzotriazines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3-(2-azidobenzoyloxy)-4-oxo  deriva¬ 
tive  456 

1,2,4-Benzotriazine 


-  l^,4-Benzotriazine8 
Synthesis 

-  of  the  Ring  Skeleton 

- from  l-amino-2-oxo-l,2-dihydro- 

quinoxalines  and  lead(IV)  acetate 

451  (2264) 


Benzo-tria-cydooctene 


-  1-18-Octadecahydrobenzo-ttis- 
cylcooctenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  l,2-dibroinocyck)octene 

and  magnesium  238 

Benzoialxanthene 


-  7a,8,10,ll,llt,12-Hexahydro^/f- 
boizoie  Ixanthenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  7a-pyrrolidino  derivative  331  (2123) 

2,1-Benzoxathiole 


-  3tf-2,l'Benzoxathioles 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-chloro-2,l-benzoxathiole- 

1-oxide  653  (2506) 

-  3-hydroxy-2,l-benzoxathiole 

1-oxide  653  (2506) 

1,3-Benzoxazine 


-  2,3-Dihydro-4£f-l,3-benzoxazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivatives  from  2-hydroxybenz- 

amide  and  aldehydes  or  ketones  568 

-  5,6,7,8-Tettahydro-4^-l,3-baizoxa- 
zines 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  4-thiono  derivatives  methyl 

iodide  344 

-  5,6,7,8-Tetrahydro-l*-l,3-benzoxa- 
'zinhim  Salts 

Synthesis 

-  from  Like  Ring  Skeletons 

-  4-methylthio-2-phenyl-5,6,7,8-tetra- 
hydro-l*-l,3-benzoxazinium  iodide  344 

2,1-Benzoxazine 


3«- 


-  S,6,7,8-Tetrahydro-3tf-24'benz- 
oxazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-methyl- 3-0X0  derivative  153 

3,1-Benzoxazine 


-  4tf-3,l-Benzoxazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo-2-phenyl-4/f-3,l-benzoxa- 

zine  600 

-  2-substituted  4-phenyl  derivatives 
from  2-acylaminobenzhydrols  and 
phosphorus(lIl)  bromide  281  (2067) 

1,2-Benzoxazole 


-  1,2-Benzoxazolhim  Salts 
Reactions 

-  Ring-Cleavage  Reactions 

- with  carboxylic  Acids  459 

1,3-Benzoxazole 


-  1,3-Benzoxazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-alky)- 1,3-benzoxazoles  from  2-(2- 

hydroxyanilino)-3-alkenenitTiles  and 
base  387  (2159) 

-  2,3-Dihydro-l,3-benzoxazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  1-trimethyl- 

$ilylamino-2-trimethylsiloxybenzenes 
and  carbonyl  chloride  279  (2057) 

1-Benzoxepin 


-  2,3,4,5-Tetrahydro-l-benz- 
oxepins 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-methoxycarbony  1-5 -phenyl  deriva¬ 
tive  153 

3-Benzoxepin 


-  l,2-Dihydro-3-benzoxepins 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-oxo-4-propyl  derivative  74 

Bkyclol  l.l.Olbutanes 

*<!>' 

3 
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Synthesis 

—  of  the  Ring  Skeleton 

—  from  cyclopropenes  and  caibenes  689 
Bkyclo|6.2.0|decane 


-  Bicycla(6.2.0)decanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  9,9-dimethyl- 10-oxo  derivative 

437  (2205) 

Bicyclol  2.2.1  Jheptane 


-  Bicycio|2.2.11heptanes(Norbornanes) 
Synthesis 

-  flom  Like  Ring  Skeletons 

-  2-acetoxy-7-azidonorbornane  290 

-  2-(4-acetoxy-l-oxobutyl)-nor- 

bornane  196 

-  a-chlornorbornane-2-acetic 

acid  275  (2043) 

-  2-hydroxy-  and  2-hydroxy-7,7-di- 

methyl  derivatives  from  conespond- 
ing  2,3-epoxynorbornanes  and 
lithium/i.2-diaminoethane  413 

-  2-hydroxy-2-(norbornan-2-yl)- 

norbornane  303 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  2,2-dimethyl-3-methylenenorbor- 

nane  +  iead(IV)  acetate  azides  290 

-  2, 3-epoxy norbornane  and  7,7- 

dimethyl  aerhratlve  lithiam/1,2- 
diaminoethane  413 

-  2-hydroxy  derivative  +  trichloro¬ 
ethylene  *  sulfuric  acid  275  (2043) 

-  Bicyck>[2.2.1|heptenes(N<»bornene8) 
Synthesis 

-  of  the  Ring  Skeleton 

-  bicyclo[2.2. 1  Jheptene  <7-spiro>- 

cyclopropar  501  (2322) 

-  5,6-bis^chlorocarbonyll-7-dipheny^ 

methylene  derivative  501  (2322) 

-  4,5-dioxobicyclo(2.2. 1  lhept-2- 

ene  506  (2345) 

Reactions 

-  Fusion  of  the  New  Rings 

-  norbornene  carbene  494  (2295) 

-  w/rt  Retention  of  the  Ring  Skeleton 

-  with  iead(IV)  acetate  azides  290 

-  Bicyclol  2.2. 1  ]heptadienes  (Norboma- 
dienea) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  reduction  with  lithium/ethylamine  400 
- reduction  with  sodium/t-butanol/ 

HMPT  400 

-  Transformation  of  the  Ring  Skeleton 

-  7,7-disubstituted  norbornadienes  + 

1,2,4,5-tetrazines  388  (2162) 

Bicyclol  3. 1. 1  ]heptane 


-  Bicyclol  3.1.1  jheptanes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  3-(l-alkenyl)-2-methylbicyclo- 
13.1.1  Jheptanes  from  bis|6-pi- 
nanyl|-boranes  and  alkynes 

(2  steps)  431  (2181) 

Bicyclo|4.1.0|heptane 


-  Bicyclo|4.1.0lheptanea 
Synthesis 

-  of  the  Ring  Skeleton 

- from  cyclopropenes  and  1,3- 

dienes  677 

- from  cyclohexene,  diiodomethane, 

and  zinc/silver  550 

-  7-bromo  derivative  201 

-  7-halo  derivatives  from  cyclohexene, 
dihaloiodomethanes,  and  diethyl- 

zinc  578  (2386) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  7,7-dimethoxycarbonylbicyclo- 
(4.1.0]heptane,  two-step  selective 
cleavage  of  the  1-exo  ester  group  49 

-  lYansformation  of  the  Ring  Skeleton 

-  3,4-dibromo-l,6-dimethoxycarbonyl 

derivative DBN  594 

-  7,7-dimethylthio  derivative  582  (2403) 
Bicyclol  3. 1.0 1  hexane 


-  Bicyclo|3.1.0]hexanes  (Norcaranes) 

Synthesis 

-  of  the  Ring  Skeleton 

-  bicyclo|3.1.0]hexane<6-spiro)- 

cyclopentane  214  (2018) 

-  l,5-bis|dimethylaminocarbonyl| 

derivative  717  (2568) 

-  1-methoxy  derivative  494  (2295) 

-  Bicyclo|3.1.0]hexenes 

Reactmns 

-  Fusion  of  New  Rings 

-  4-hydroxy-l,2,3,5-tetraaryl  derivatives 

+  aldehydes  or  ketones  (+  irradia¬ 
tion)  261 

Bicydol  3.3. 1  ]nonane 


-  Bicyclol  3.3. 1  ]nonanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  £^alkyl  (or  8,8-dialkyl)-2-oxo  deriva¬ 

tives  from  4-(3-alkenyl)-cyciohexanones, 
thermally  273  (2034) 

-  8-methyiene-2-oxo  derivative  273  (2034) 
Bicydol  6.1.0|nonane 


-  Bicydo|6.1.0lnonanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-bromo  derivative 


-  9-chloro  derivative  201 

-  9,9-dihalo  derivatives  from  cyclo- 

octene  and  dihalocarbenes  241 

Reactions 

-  Tranformation  of  the  Ring  Skeleton 

-  9,9-dihalo  derivatives  +  silver  per¬ 
chlorate  *  methanol  241 

-  Bicyclo|6.1.0]non-l-enet 

Synthesis 

-  of  the  Ring  Skeleton 

- from  bromomethylenecyclooctane 

and  potassium  r-butoxide  242 

Bicyclo|2.2.2  loctane 


-  Bicyclo|2.2.2]octenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  5,6-dioxobicyclo|2.2.2|oct- 

2-ene  506  (2345) 

-  Bicyclol  2.2.2  loctadienes 
Synthesis 

-  of  the  Ring  Skeleton 

-  carbonates  of  7,8-dichloro-7,8- 

dihydroxybicyclol  2.2.2  |octa- 
2,5-dienes  from  benzenes  and 
dichlorovinylene  carbonate,  ir¬ 
radiation  61  (1885) 

Bicyclo|3.2.1  loctane 


-  Bicyclo|3.2.1|octanef 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3-0X0  derivative  485 

-  of  the  Ring  Skeleton 

-  7-alkyl-2-oxo  derivatives  from  4- 

(2-alkenyl)-cyclohexahones,  ther- 
maUy  273  (2034) 

-  Bicydo|3.2.1|oct-2-enef 

Synthesis 

-  of  the  Ring  Skeleton 

-  3,4-dihalo  derivatives  from  nor- 

bomene  and  dihalocarbenes  485 

-  Bicydo|3.2.1|octar2, 6-dienes 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  cyclopropenes  and  cyclo- 

pentadienes  678 

Bicyctoi4.2.01octane 


-  Bicyclo(4.2.0|octanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  7,7-dimethyl-8-oxo  deriva¬ 
tive  437  (2205) 

-  2-0X0  derivatives  from  3-oxocyclo- 
hexenes  and  ethylene  (■•-  inadia- 

tion)  382  (2132) 

Bicyclo(S.1.0|octane 


201 
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-  Bicyclo|S.1.0|octaiies 
Synthem 

~  of  the  Ring  Skeleton 

-  8,8-dihalo  derivatives  from 

cycloheptene  and  dihalocarbenes  241 

Reactions 

-  TYansfomiation  of  the  Ring  Skeleton 

-  8,8-diha)o  derivatives  silver  per¬ 
chlorate  +  methanol  241 

Bicyclol  8. 3. 1  Itetradecane 


-  1,4,444,6,6,7,7,10,11,12,13,14- 
Tetradecidehydiobicydol8.3. 1 Y 
tetradecanes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  l,3-bisC3-butynyl)-benzene 

and  copperdl)  aoetate/pyridine  250 

Bicyclo|7.1.1  iundecane 

-  Bicyclo(7.1.1)undec-3-yne8 
Synthesis 

-  of  the  Ring  Skeleton 

-  8-0X0  derivative  247 

Bicyclol  8. 1 .0  Iundecane 


-  Bicyclo(8.1.0|undec-6-ene8 
Synthesis 

-  of  the  Ring  Skeleton 

-  1 1,1 1-dibromo  derivative  612 

Reactions 

-  Ttansformation  of  the  Ring  Skeleton 

-  1 1,1 1-diteomo  derivative  +  methyl- 

lithium  612 

Biphenylene 


s  t 


-  Biphenylenes 
Synthesis 

-  of  the  Ring  Skeleton 
- from  l,S-cyclohexadiene 

(2  steps)  249 

-  i4,3,4,4a,4b4,6,7,8-Decahydro- 
biphenylenes 

Synthesis 

-  Transformation  of  the  Ring  Skeleton 

- photochemical  valence  isomeriza¬ 
tion  248 

Bqshenyls 

-  General 
Synthesis 

- from  2-alkenyklimethyK3-phenyl- 

2-propynyI)-aminium  salts  495  (2299) 

- from  3-dimethylamino-l-phenyl-S- 

alken-l-ynes,  thermally  495  (2299) 

- from  halobenzenes  and  (1.)  borane 

magnesium,  (2.)  silver 
nitrate  636  (2440) 

- from  sodium  benzenesulfinates 


and  paUadium(ll)  chloride  637  (2441) 

Reactions 

-  reduction  with  lithium/alkyl- 

amines  397 

-  Miscellaneons  Tjrpes  and  Individual 
Compounds 

Synthesis 

-  6-acyl-2,5-dihydroxybiphenyls  from 

acyl^benzoquinones  and  benzene 
derivatives,  acid  catalysis  57  (1871) 

-  aminonitrobiphenyls  from  dinitro- 

biphenyls  and  sodium  hydrogen 
sulfide/methanol  209  (1992) 

-  2-benzylbiphenyl  637  (2443) 

-  2,2’-dinitrobiphenyl  68 

-  4-(4-hydroxybutyl)-biphenyl  630 

-  nitrobiphenyls  from  haloarenes, 

halonitroarenes,  and  copper/cop- 
per(l)  iodide  496  (2304) 

-  nitrob^henyls  from  haloarenes, 

nitroarenes,  and  copper(l)  com¬ 
pounds  496  (2304) 

-  4-(4-pyridylcarbonyl)- 

biphenyl  494  (2296) 

-  sterically  hindered  biphenyls  from 

di-  and  tripyrrolidinobenzenes  and 
2-substitut^  l-chloro-4-nitrobenz- 
enes  207  (1985) 

Bmanes 

-  2-Alkenylboranes  and  Substitution 
Products 

Reactions 

- with  enol  ethers  429  (2173) 

-  Alkylboranes  RBH, 

Synthesis 

- from  1,3,2-benzodioxaborolesby 


reductive  cleavage 

60  (1882) 

-  r-alkylborane 

198 

Reactions 

-  r-butylborane  +  alkenes 

198 

-  thexylborane  +  alkenes 

196 

-  thexylborane  cyclopentene 

198 

-  Alkylboranes  Type  RBX, 

Synthesis 

-  4-cyclopentyl-4-(l,3,2-dioxaborolan- 

2-yl>2, 3, 3-trimethy  Inonane 

198 

-  l-ADcynylboranes  and  Substitution 
Products 

Reactions 

-  tris|  l-alkynyl)-boranes  ethyl 

diazoacetate  504  (2334) 

-  Dialkylboranes  Type  R,  BH 
Synthesis 

- from  2-methylphenyl  dialkylbor- 

inates  and  lithium  alanate  721  (2583) 

-  alkyl-t-butylboranes  from  alkenes  and 

t-butylborane  198 

-  cyclopentyltnexylborane  198 

Reactions 

-  alkylthexylboranes  +  1-alkenes  196 

-  bis|  2-cyclohexyl  1-borane  +  1- 

alkynes  431  (2181) 

-  bis|6-piiumyll-borane  + 

alkynes  431  (2181) 

-  cyclopentylthexylborane  + 

alkenes  198 

-  Dialkylboranes  Type  R,  BX 
Reactions 

-  dialkylmethoxyboranes  +  aluminum 
hydride  (-»^  aluminum  methoxide-di- 
a^lborane  addition  compounds, 

in  situ)  61  (1883) 


-  1-methoxyborinane  +  f-butyl- 

lithium  197 

-  Peroxybotanes 
Synthesis 

-  alkykiialkylperoxyboranes  (as  in¬ 

termediates)  by  oxidation  of  tri- 
alkylboranes  with  oxygen  53  (1859) 

Reactions 

-  alkyl-dialkylpcroxyboranes  + 

hy^ogen  peroxide  53  (1859) 

-  Trialkylboranes  , 

Synthesis 

-  alkylcyclopentylthexylboranes 
from  cyclopentylthexylborane 

and  alkenes  198 

-  f-butyldialkylboranes  from  alkyl- 

r-butylboranes  and  alkenes  198 

-  r-butyl-dicyclopentylborane  197 

-  mixed  trialkylboranes  from 
dialkylmethoxyboranes,  alu¬ 
minum  hydride,  and  1-alkenes  61  (1883) 

Reactions 

-  Rearrangement  Reactions  with 
Retention  of  Boron 

- with  ^V-bromosuccinimide  and 

water  699 

- with  sodium  bromate/hydro- 

bromic  acid  699 

-  alkylcyclopentylthexylboranes 

carbon  monoxide/ethylene¬ 
glycol  198 

-  dialkylthexylboranes  carbon 

monoxide  196 

-  without  Rearrangement 

- with  azidoalkanes  322  (2087) 

- with  diazoacetaldehyde  713  (2551) 

- with  (1.)  bromine  +  water  (+  ir¬ 
radiation),  (2.)  hydrogen  peroxide  303 

- with  2-lithiofuran  442  (2228) 

- with  (1.)  oxygen,  (2.)  hydrogen 

peroxide  53  (1859) 

- with  vinyloxirane  and 

oxygen  321  (2083) 

-  1-r-butylborinane  +  (1.)  carbon 

monoxide,  (2.)  hydrogen  per¬ 
oxide  197 

-  r-butyldicyclopentylborane  + 

(1.)  carbon  monoxide,  (2.)  hydrogen 
peroxide  197 

-  t-butyklicyclopentylborane  + 

(1.)  carbon  monoxide  (2.)  hydro¬ 
gen  peroxide  198 

-  dialkylthexylboranes  (1.)  carbon 

monoxide/water,  (2.)  hydrogen  per¬ 
oxide  196 

-  1-thexylborinane  +  (1.)  carbon  mon¬ 
oxide  -t-  (2.)  hydrogen  peroxide  198 

-  triethylborane  +  alkyl  ketones 

diethylboryl  pivalate  508  (2353) 

-  triethylborane  a-diazocyclo- 

alkanones  581  (2400) 

Borepin 


—  Borepanes 
Reactions 

-  TYansformation  of  the  Ring  Skeleton 
- with  (1.)  1-bromo-l-hexyne,  (2.) 

base,  (3.)  iodine  557 
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-  Borinines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-?-butylborinane  197 

-  1-thexylborinane  198 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  with  (1.)  1-bromo-l-alkynes,  (2.) 

base,  (3.)  iodine  SS7 

-  l-r-butylborinane  +  (l.)  carbon  mon¬ 
oxide,  (2.)  hydrogen  peroxide  197 

-  1-thexylborinane  +  (1.)  carbon 
monoxide,  (2.)  hydrogen  peroxide  198 

-  with  Retention  of  the  Ring  Skeleton 

-  borinane  +  2,3-dimethyl-2-butene 
1-methoxyborinane  +  r-butyllithium  197 

Bwinic  Add  Esters 

-  Dialkylborink  Add  Esters 
Synthesis 

-  1-alkenyl  dieth)'lborinates  from 

alkyl  ketones,  triethylborane,  and 
diethylboryl  pivalate  508  (2353) 

Reactions 

-  2-methylphen yl  dialkylborinates  + 

lithium  alanate  721  (2583) 

Borinic  Adds 

-  Dialkylbortnic  Adds 
Reactions 

-  dicyclohexylborinic  acid  +  N- 

bromosuccinimide  water  700 

-  dicyclohexylborinic  acid  + 

sodium  bromate/hydrobromic  acid  700 
Bwonic  Adds 

-  Dialkylborinic  Adds 
Reactions 

- with  (1.)  bromine  +  water  (+  irra¬ 
diation),  (2.)  hydrogen  peroxide  303 

-  Heterocyclic  Boronic  Adds 
Synthesis 

-  3-formylthiophene-2-boronic 

acid  328  (2110) 

C-Brtmio  Compounds 

-  Bromoalkanes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  f-butvl  bromide  417 

-  vie  -dibromoalkanes  from  oxiranes 
and  triphenylphosphine  dibromide 

431  (2180) 

-  1,2-dibromo-l-phenylethanes  from 

styrenes  and  bromine  586  (2421) 

-  optically  active  4,6'dibromo- 

nonane  200 

Reactions 

-  with  DBN  or  DBU  (comparison)  595 

-  2-benzoyt-2-bromomethyl-l,3-di- 
bromopropane  ->■  disodium  ethane- 
diolate  or  -propane-l,3-di- 

olate  283  (2071) 

-  benzyl  bromides  +  methyl  methyl- 

thiomethyl  sulfoxide  (sodio 
derivative)  88  (1901) 

-  1-to-dibromoalkanes,  cyclization 

reactions  with  malonic  acid  deri¬ 
vatives  426 


-  Bromoalkenes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  2-hydroxy-3-oxo-l,4,4-tribromo- 

cyclopentene  188 

Reactions 

-  bromomethylenecyclooctane  + 

potassium  t-butoxide  242 

-  Bromoalkynes 
Reactions 

-  l,8-bis|3-bromo-l-propynyih 

naphthalene  +  methylamine  252 

-  Bromoarenes 
Syntbieus 

-  from  Like  Carbon  Skeletons 
- from  arenes,  bromine,  and  thal- 

lium(lll)  acetate  432  (2186) 

-  monobromphenols  from  phenols 

and  2,4,4,6-tetrabromocyclohexa- 
dienone  432  (2187) 

-  C-Bromoheteroarenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-bromothiophene  432  (2186) 

-  di-,  tri-,  and  tetrabromothiophenes 
from  thiophene  or  bromothio- 

phene  and  bromine  546 

Carbamic  Acid  Anhydrides 
Synthesis 

-  Malkyl-)V-arylcarbamic  acid  an¬ 
hydrides  from  7V-alkyl-A(-aryl- 
carbamoyl  chlorides  and  sodium 
hydride/sodium  hydroxide  385  (2148) 

Carbamic  Add  Esters 

-  General 
Synthesis 

-  from  71(-trichloromcthyldichloro- 

methanimine  and  alcohols  600 

-  Miscellaneous  Types  and  Individual 
(Compounds 

Synthesis 

-  /-butyl  )V-(2,4,6-trimethylbenzene- 

sulfonyloxy>carbamate  140 

-  ethyl  A(-alkyl-7V-arylsulfonylcarb- 
amates  from  arenesulfonamides 

(4  steps)  648  (2487) 

-  phenyl  N  (3-ethoxy- 1  -methyl-3- 
oxopropenyl)-carbamate  493  (2292) 

Clarbamic  Add  Halides 
Synthesis 

-  7V-alkyl(aryl)-A(-(alka-l,3-dien-l-yl)- 
carbamoyl  chlorides  from  a^-un- 
saturated  7V-alkyl(aryl)-aldimines 

and  carbonyl  chloride  39 

-  A(-alkyl(aryl>iA(-(l-aIkenyl)-carb- 

amoyl  chlorides  from  /V-a&yl(aryl)- 
aldimines  and  carbonyl  chloride  39 

-  A(-alkyl(aryl)-^-(l-chloroalkyl)- 

carbamoyl  chlorides  from  )V-alkyl- 
(aTyl)-aldimines  and  carbonyl 
chloride  39 

-  /V-dichloromethylenecarbamoyl 

chloride  601 

-  A',yV-disubstituted  carbamoyl 
chlorides  and  bromides  from  di- 
substituted  formamides  and  phos- 
phorus(III)  halide  +  thionyl 

halide  277  (2052) 


Reactions 

-  /V-aryl-TV-methylcarbamoyl  chlor¬ 
ides  +  sodium  hydride  sodium 
hydroxide  385  (2148) 

Carbuole 


-  (^arbazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  chlorocarbazoles  from  carbazoles 

and  1-chlorobenzotriazole  430  (2178) 

-  of  the  Ring  Skeleton 

- from  diphenylamines,  thermally 

(+  iodine)  511  (2364) 

-  4-cyanocarbazoles  from  3-cyanomethyl- 

indoles  and  yV,)V-dimethyl-3^imethyl- 
amino-2-propeniminium  perchlor¬ 
ates  510(2361) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 
- reduction  with  lithium/alkyl- 

amines  415 

- reduction  with  sodium/ethanol/ 

ammonia  415 

-  1,2,3,4-Tetrahydrocarbazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  carbazole  and  lithium/alkyl- 

amines  415 

-  l,2,3,4-Tetrahydro-4atf-carbazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-acetoxy-4a-alkyl  derivatives  from 
9-ace  tyl-4a-alky  l-2,3,4,4a-te  tra- 
hydrocarbazoles  and  ozone  580  (2394) 

-  l,4,S,8-Tetrahydrocarbazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  9-nwthyl  derivative  415 

-  2,3,4,4a-Tettahydrocarbazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  9-acetyl-4a-alkyl  derivatives  from 
4a-alkyl-l,2,3,4-tetrahydro-4atf- 
carbazoles  and  acetic  anhydride 

580  (2394) 

-  l,2,3,4,4a,9a-Hexahydiocaibazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  9-methyl  derivative  415 

-  l,2,3,6,7,8,8a,9a-Octahydiocarb- 
azoles 

Synthesis 

-  of  the  Ring  Skeleton 

- from  cyclohexanone  azine,  therm¬ 
ally  (+  cobalt(Il)-  or  nickel(Il) 
halide]  214  (2018) 

C^arbenes 

-  General 
Reactions 

- with  cyclopropenes  689 


I 
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-  Carbene  and  Homologs 
Generation 

-  carbene  from  benzyliodomethyl- 

mercury,  thermally  494  (2295) 

Reactions 

-  carbene  cycloalkenes  494  (2295) 

-  carbene  +  stilbene  494  (2295) 

-  Dihalocarbenes 
Generation 

-  dichlorocarbene  from  chloroform 
and  aqueous  sodium  hydroxide 
in  a  cationic  micelle 

Reactions 

-  with  bicycio(3.2.1|oct-2-enes 

- with  cyclohepteite 

- with  cyclooctene 

- with  norbomene 

-  dichloro-  and  dibtomocarbene  + 

cycloalkenes  86 

-  dichlorocarbene  1-methoxy- 

1,3,3-triarylpropenes  431 

-  dichiotocarbene  phenanthrene 

-  dichlorocarbene  +  primary 

amines  439 

-  dichlorocarbene  +  1,1,3, 3-tetra- 

arylpropenes  431 

-  Mont^locarbenes 
Generation 

- from  bromochloromethane 

aitd  alkali  metal  bis{trimethylsilyl}- 


amide  202 

-  toomocarbene  from  dibromo- 

methane  and  sodium  bis(trimethyl- 
silylhamide  201 

-  chktrocarbene  from  dichlorometh- 

ane  and  sodium  bis(trimethylsilyl|> 
amide  201 

Reactions 

-  with  styrene  201 

-  txonwcarbene  *  alkenes  and 

cycloalkenes  201 

-  chlorocarbeite  cyclooctene  201 


Cubenhim  Salts 

Synthesis 

-  acetylium  hexafluoroantimonate  306 

-  alkyloxocarbenium  hexaftuoroani- 

monates  from  alkanoic  acid  chlor¬ 
ides  and  hexafluoroantimonic  acid  306 

-  chlorodiphenylcarbenium  hexa- 

chloroantimonate  307 

-  dichlorophenylcarbenium  hexa- 

chloioantimonate  307 

-  ethyloxocarbenium  hexafhioro- 

antimonate  306 

-  isobutyloxocarbenium  hexafluoro- 

antimonate  306 

-  triphenylcarbenium  hexafluoro¬ 
antimonate  544 

-  triphenylcarbenium  hexafluoro- 

pho^hate  544 

-  triphenylcarbenium  tetrafluoro- 

borate  544 

Reactions 

-  dimethoxycarbenium  tetrafluoro- 

borate  dialkyl  sulfides  120 

CubocycUc  NoihAromatic  Clarboxamides 

Synthesis 

-  1,4-cyclohexadiene -3-carbox- 

amide  410 

-  )V,A(-dimethyl-2-chlorocycloalkene- 
1-carboxamides  from  cycloalkanones 


317 

485 

241 

241 

485 

(1896) 

(2183) 

317 

(2216) 

(2183) 


and  )V,)V-dunethyldichloromethan- 
iminium  chloride  326  (2104) 

Ckrbocyclic  Non-Aromatic  Carboxylic 
Acids 
Reactions 

-  involving  the  Carboxy  Group 

-  cyclohexanecarboxylic  acid  + 

lithium/ethylamine  408 

Gubocydic  Non-Aromatic  Dicarb- 
oxylic  Acid  Esters 

-  l,l-dHXK>R 
Synthesis 

-  gem-diethoxycarbonylmacrocyclo- 

alkanes  from  l,c>>-dibromoalkanes, 
diethyl  malonate,  and  sodium 
hydride  426 

-  1,1-dimethoxycarbonylcyclopro- 
panes  (trisubstituted)  from  di¬ 
methyl  2-bromo-2-methylpropyl- 
idenemalonate  and  base  433  (2189) 

-  l,2-dHXX)R 
Synthesis 

-  cycloa]kene-l,2-dicarboxylic  acid 

esters  from  dialkyl  2,(n-l)-di- 
txomoalkanedioates  and  sodium 
hydride  59  (1877) 

-  1,2-dialkoxycarbonylcyclopropanes 

from  alkyl  acrylates  arid  ethyl 
chloroacetate  505  (2337) 

-  l,3-dKXX>R 
Synthesis 

-  dimethyl  cyck)heptatriene-l,6- 

dicarboxylate  594 

Ckrbocyclic  Non-Arorrutic  Nitriles 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-aryl- 1-cyarwcycloalkanes  from 
arylacetonitriles,  1  ,u^ibromoal- 
kanes,  and  sodium  hydride  716  (2562) 

-  from  Like  Ring  Skeletons 

-  cycloalkanecarbonitriles  from  cyclo- 
alkanone  tosylhydrazones  by  C- 
cyaruktion  and  thermolysis  439  (2215) 

-  cyclohexanecarbonitriles  from 
cyclohexanones  via  cyarurtion  of 
the  methoxycarbonylhydra- 

zones  (4  steps)  143  (1955) 

Reactions 

-  with  Retention  of  the  Ring 
Skeleton 

-  2,2,6-trimethylcyclohexane- 

carbonitrile  +  sodium/methanol/ 
ammonia  410 

Cubodiimides 

Synthesis 

-  from  diethyl  diazenedicarboxylate 
and  -disubstituted 

thioureas  718  (2570) 

-  )V-alkyl(aryl)-)V-aminocarbonyl- 

carbodiimides  from  )V-alkyl(aryl)- 
yif -aminocarbonyl-thioureas  and 
trichloro-l,34-triazine  326  (2105) 

-  A(-alkyl(aryl)-)V-aminoiminomethyl- 
carbodiimides  from  )V-alkyKsryl)- 
)V-aminoiminomethyl-thioureas 

and  trichloro-l,3,5-triazine  326  (2105) 

-  yV-alkyl(aryl)-Af‘-.amirK>thiocarb- 
onylcarbodiimides  from  )V-alkyl- 
(aryl)-)V’-aminothiocarbonyl- 
thioureas  and  trichloro-l,3,5-tri- 

azine  326  (2105) 


-  alkylaryl-  and  diarylcarbodiimides 
from  7V,A( -disubstituted  ureas  or 
thioureas  and  triphenylphosphine/ 
carbon  tetrachloride/triethyl- 

amine  146  (1966) 

-  Ar-alkyKaryl)-)V'-carboximidoylcarlx>- 
diimides  from  -alkyl(aryl)-)V - 
carboximidoyl-thiouTeas  and  tri¬ 
methyl-  1 ,3,5-triazine/ triethyl- 

amine  326  (2105) 

Chrbonk  Add  Esters 

-  Diesters 
Synthesis 

- from  oopper(ll)  alkoxides  and 

carbon  monoxide  718  (2571) 

-  benzyl  phenyl  carbonates  from 

benzyl  alcohols  and  phenyl  carb- 
onochloridates  708  (2534) 

Reactions 

-  benzyl  phenyl  carbonates,  thermal 

decarboxylation  708  (2534) 

-  dichlorovinylene  carbonate  * 

benzenes,  irradiation  61  (1885) 

Cubonoazidic  Acid  Esters 
Synthesis 

- from  tertiary  alcohols  or 

phenols  and  (1.)  carbonyl  chlor¬ 
ide,  (2.)  tetramethylguanidinium 
azide  718  (2572) 

-  t-butyl  carbonoazidate  (f-butoxy- 

carbonyl  azide)  718  (2572) 

-  phenyl  carbonoazidates  from  phenyl 
carbonochloridates  and  trimethyl- 

silyl  azide  695 

Reactions 

-  r-butyl  carbonoazidate  mercaptans 

+  copper(II)  compounds  719  (2574) 
CuIxMiodilotidic  Add  Esters 
Reactions 

-  ethyl  carbonochloridate  thio- 

carfooxamides  107 

-  phenyl  carbonochloridates 

benzyl  alcohols  +  pyridine  708  (2534) 

-  phenyl  carbonochloridates  + 

trimethylsilyl  azide  695 

Carbon  Suboxi^ 

Reactions 

-  withAT-substituted  thiobenz- 

amides  312 

- with  2-thiono-l,2-dihydro- 

pyridine  312 

- with  2-thiono-l,2-dihydro- 

pyrimidines  312 

- with  2-thionotetrahydro-l,3- 

thiazole  312 

Gubopeioxoic  Adds 
Synthesis 

- from  acyl  diethyl  phosphates 

and  hydrogen  peroxide  715  (2561) 

(Carboxamides 

see:  (Carboxylic  Acid  Amides 
Carboximidic  Acid  Esters 
Synthesis 

- from  thiocarboxamides  and 

ethyl  carbonochloridate  107 

-  2-l»omoalkyl)V-bromoacetimidates 
from  alkenes  and  IV-bromoacet- 

amide  (+ irradiation)  717  (2567) 

-  ethyl  A(-alkylcarboximidates  (salts 
with  tetrafluoroboric  acid)  from 
AT-alkylcarboxamides  and  triethyl- 
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oxonium  tetiafluoroboiate  505  (2339) 

-  ethyl  tiH5-nitro-2-furyl)-polyene- 

carboximidates  from  t>;-(5-nitro-2- 
fuiyll-polyenenitriles  and  ethanol/ 
hydrogen  chloride  138 

-  methyl  /V-alkyl-4-alkoxy-4-oxo- 
butanimidates  from  alkyl  isocyanides, 
alkyl  acrylates,  and  methanol  277  (20)49) 

-  methyl  //-alkyM-nitrilobutanimid- 

ates  from  alkyl  isocyanides,  acrylo¬ 
nitrile,  and  methanol  277  (2049) 

Carboximkloyl  Halides 

Synthesis 

-  iV-alkyl-  or  7V-arylcarboximidoyl 

chlorides  from  Aralkyl-  or  aryl- 
carboxamides  and  carbonyl  chlor¬ 
ide/pyridine  143  (1953) 

Reactions 

-  TV-phenylbenzimidoyl  chloride  + 

copper  phenylacetylenide  (-*-  li¬ 
thium  idodide)  71 

CurboxyUc  Acid  Amide  Acetals 

-  Formamide  Acetals 

Synthesis 

-  /V-acetyl-A(-phenylformamide 

diethyl  acetal  418 

-  A(-acyl-A(-a]kylformamide  diethyl 

acetals  from  JV-alkylcarbox- 
amides  and  diethoxymethyltriethyl- 
aminium  tetrafluoroborate  418 

-  A(-acyl-)V-alkylformamide  2,2-di- 
methylpropane-l,3-diyl  acetals 
from  A(-alkylcarboxamides  and 

5 ,5-dimethyl-2-triethylaminio- 1 , 3- 
dioxan  tetrafluoroborate  418 

-  A^.A^disubstituted  formamide 

acetals  from  dialkoxymethylaminium 
salts  and  secondary  amines  32 

-  A(-ethyl-A(-ethylaminocarbonyl- 

formamide  2,2-dimethylpropane-l,3- 
diyl  acetal  418 

-  A(-formyl-A(-phenylformainide  2,2- 

dimethylpropane-l,3-diyl  acetal  418 

Carboxylic  Acid  Amides 

see  also:  Alkanamides,  Alkenamides, 
Alkynamides,  Dienecarboxamides 
(conjugated),  Polyenecarboxamides 
(conjugated),  AUenecarboxamides, 
Enynecarboxamides  (conjugated), 
Arenecarboxamides,  Carbocyclic 
Non-Aromatic  Carboxamides, 
Heterocyclic  Carboxamides 

-  General 

Synthesis 

-  from  the  Corresponding  Carb¬ 
oxylic  Acids  or  Their  Derivatives 

-  from  5-alkyl  thiocarboxamides 

and  (1.)  A(-toomosuccinimide,  (2.) 
primary  amines  106 

-  from  carboxylic  acids,  primary 
amines,  trq>henylphosphine,  and 

bis(  2-pyridyl]  disulfide  111 

-  from  nitriles,  formic  acid,  and 

hydrogen  halide  644  (2471) 

-  from  sodium  carboxylates, 

primary  amines,  and  dichloro- 
phosphine  oxide  60  (1880) 

- from  sodium  carboxylates,  second¬ 
ary  amines,  and  dichlorophosphine 
oxide  60  (1880) 

-  from  thiocarboxamides  and  tri- 


methyloxonium  tetrafluoroborate 

*  585  (2415) 

-  A^,A(-diethylcarboxamides  from 

carboxylic  acids  and  tetraethyl- 
sulfurous  diamide  439  (2214) 

-  symmetrical  A(,A(-alkylidene-bi9- 
carboxamides  from  carboxamides 

and  aldehydes  30 

-  from  Like  Carbon  Skeletons 
- from  aldehydes,  ammonia  or 

alkylamines,  and  sodium  cyanide/ 
manganese(IV)  oxide  643  (2470) 

-  from  Unlike  Carbon  Skeletons 

-  A^,A(-dimethylcarboxamides  from 
lithium  dimethylamide,  tetracarbonyl- 
nickel,  and  alkyl-  or  acyl 

halides  717  (2566) 

Reactions 

- electrochemical  reduction  410 

- reduction  with  sodium/alcohol/ 

ammonia  409 

- thermal  dehydration  715  (2559) 

- with  acetyl  hypobromite  325  (2100) 

- with  alkoxyaluminum  hydrides  229 

-  A(-alkyl-  and  A^-arylcarboxamides  + 
carbonyl  chloride  (-t-  pyridine)  143  (1953) 

-  AT-alkylcarboxamides  +  triethyl- 

oxonium  tetrafluoroborate  505  (2339) 

-  carboxamides  -t-  aldehydes, 

acid  catalysis  30 

-  A(-monosubstituted  carboxamides 
+  tetrakis(dimethylamino)- 

titanium  90  (1909) 

-  A(-substituted  carboxamides  + 

hexamethylphosphoric  triamide  547 

A(,A(-Dihalocarboxamides 

Synthesis 

-  A(,A(-dibromocarboxamides  from 

carboxamides  and  acetyl  hypo¬ 
bromite  325  (2100) 

-  A(-Halocarboxamides 
Synthesis 

-  A(-bromocarboxamides  from 

carboxamides  and  acetyl  hypo¬ 
bromite  325  (2100) 

Reactions 

-  TV-bromoacetamide  +  alkenes  717  (2567) 

-  Miscellaneous  Types 
Synthesis 

-  symmetrical  /V,A(’-alkylidene-bis- 
carboxamides  from  carboxamides 

and  aldehydes  30 

Reactions 

-  ot-alkyloximinocarboxamides 

sodium  alkoxides  +  bromine  584  (2409) 

-  A(-(4-arylazobenzyl)-carboxamides 

+  potassium  hydroxide  in  aqueous 
alcohols  583  (2405) 

-  AKl-trihalomethylalkylidene)- 

carboxamides  ^  enamines  334 

Carboxylic  Add  Amidines 

-  General 
Synthesis 

- from  nitriles  and  primary 

amines  646  (2479) 

-  /V’,A(,A(-trialkylamidines  from 

A(-alkylcarboxamides  and  tri- 
ethyloxonium  tetrafluoro¬ 
borate  505  (2339) 

-  A(,A^,A(-tribustitutfcd  amidines 
from  A(-substituted  carboxamides 


and  hexamethylphosphoric  tri¬ 
amide  547 

-  A(,Af,A(-trisubstituted  carboxamidines 
from  A^  substituted  carboxamides  and 
tetrakis-{dimethylamino  |-titanium 

90  (1909) 

-  Miscellaneous  Types 
Synthesis 

-  A(-(l,2-diphenylethenyl>benz- 
amidines  from  benzonitriles  and 
benzylmagnesium  chloride  510  (2322) 

-  1-morpholino-l-phenylimino- 

ethane  547 

Reactions 

-  /V,A(-disbustituted  benzamidines  + 

haloacetonitriles  650  (2498) 

C^boxylk  Acid  Anhydride  Enol 
Derivatives 
Synthesis 

-  carboxylic  anhydride  mono-0- 
ethylenols  from  carboxylic  acids 

and  ethoxyacetylene  454 

Carboxylic  A^  A^ydrides 

-  General 
Synthesis 

-  from  0-acyl-A(,A(-dicyclohexyl- 


isourea  and  carboxylic  acids  455 

- from  iS-alkyl  thiocarboxylates 

and  (l.)A(-bromosuccinimide,  (2.) 
sodium  carboxylates  106 

Reactions 

- with  hexamethylphosphoric 

triamide  634 

-  with  A(-trichloromethyldichloro- 

methanimine  601 


-  Aliphatic  Carboxylic  Add  Anhydrides 
Synthesis 

- from  carboxylic  anhydride  mono- 

O-ethylenols  and  carboxylic  acids  454 
Reactions 

-  catalytic  hydrogenation  using 

octacarbonyldicobalt  644  (2472) 

-  Arenecarboxylic  Anhydrides 
Reactions 

-  phthaloyl  chloride  +  A(-trichloro- 

methyldichloromethanimine  602 

Carboxylic  Acid  Azides 
Synthesis 

-  benzoyl  azide  from  phenylacetylene 

and  lead(lV)  acetate  azides  293 

-  3-(2-thienyl)-propenoyl  azides  from 
3-(2-thienyi)-propenoic  acids 

(2  steps)  282  (2068) 

Reactions 

- thermolysis  55 1 

-  3-(2-thienyl)-propenoyl  azides, 

thermolysis  282  (2068) 

Carboxylic  Add  Chlorides 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  carboxylic  anhydrides  and 

A(-trichloromethyldichk>romethan- 
imine  601 

- from  carboxylic  acids  and  1-chloro- 

1-ethoxyethylene  454 

-  from  carboxylic  acids  and  AT-tri- 
chloromethyldichloiomethanimine  600 

-  in  situ  from  carboxylic  acids  and 
triisopropylbenzenesulfonyl 

chloride  284  (2073) 
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Reactions 

-  with  alkoxyaluminum  hydrides  227 

-  with  copper  acetylenides  (C-C  coup¬ 
ling)  71 

- with  sulfonic  adds  213  (2014) 

- with  trialkyl  phosphites  211  (2001) 

CarboxyUc  Add  Ester  Aminals 

-  Fixinic  Add  Ester  Aminals 
Reactions 

-  bi»-(dimethylamino)-t-butoxy- 
methane  +  mixed  azines  of  aromatic 
aldehydes  (and  cinnamaldehyde) 

and  benzophenone  91  (1912) 

CarboxyUc  Add  Esters 
see  also:  Alkanok  Acid  Esters,  Alkenoic 
Acid  Esters,  Alkynoic  Acid  Esters,  Di- 
enecarboxylic  Acid  Esters  (conjugated), 
Polyenecarboxylic  Acid  Esters  (con¬ 
jugated),  AUenecarboxylic  Add  Esters, 
EnynecarboxyUc  Add  Esters  (conjugat¬ 
ed),  Carbocyclic  Non-Aromatic  Acid 
Esters,  Arenecarboxylic  Acid  Esters, 
Heterocyclic  Carboxylic  Acid  Esters 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  acetals  by  ozonolysis  714  (2SSS) 
- from  acyl  chlorides  and  lithium 

alkoxides  59  (1878) 

- from  CH  compounds  by  C-acyl- 

oxylation  using  carboperoxoic  acids 
or  derivatives,  or  carboxylic  acids 
and  derivatives  peroxy  compounds  1 

-  alkyl  carboxylates  from  5-alkyl 

thiocarboxylates  and  (l.)yV-bromo- 
succinimide,  (2.)  alcohols  106 

-  alkyl  carboxylates  from  carboxylic 
acids,  tosyl  chloride,  and  alcohols  126 

-  aryl  carboxylates  from  carboxylic 
acids,  phenols,  and  boric  acid/sul- 

furic  acid  212  (2009) 

-  ethyl  carboxylates  from  carboxylic 
acids,  triethyloxonium  tetrafluoro- 
borate,  and  tertiary  amines  503  (2328) 

-  methyl  carboxylates  from  carboxy¬ 

lic  acids,  methyl  iodide,  and  calcium 
oxide  262 

-  from  Unlike  Carbon  Skeletons 

-  1-chloroalkyl,  l-chlorocydoalkyl, 
and  l-chkvopropargyl  acetates 
from  aldehydes  or  ketones  and 

acetyl  chloride  ^3  (1856) 

-  methyl  carboxylates  from  1-aryl- 
1-alkynes,  thallium(lll)  nitrate, 

and  methimol  645  (2476) 

Reactions 

-  Ester  Cleavage 

-  sensitive  esters,  cleavage  with 

sodium  phenylthiolate  104 

-  Transesterification 

- in  alkaline  medium  276  (2046) 

- with  alcohols  in  the  [vesence 

of  carbon  dioxide  644  (2473) 

-  Other  Reactions 

- reduction  with  lithium/alkyl- 

amine  409 

- reduction  with  sodium/alcohol/ 

ammonia  systems  409 

- with  alkoxyaluminum  hydrides  226 

- with)V-aryl-)V,l-dilithiomethane- 

sulfinamides  122 

- with  sodiodimethyl  sulf one  123 


-  alkyl  carboxylates  +  aUcyl  halides 

•Mithium  51(1851) 

-  methyl  carboxylates  dim^lso- 

dium  116 

-  Miscellaneous  Types 
Synthesis 

-  from  Heterocyclic  Compounds 

-  2-haloalkyl  carboxylates  from  1,3- 
dioxolane-2-carboxylic  acids  and 
phosphorus(V)  chloride  or 

-bromide  S09  (2356) 

Reactions 

-  2-haloalkyl  carboxylates 

base  509  (2356) 

CarboxyUc  Acid  Fluorides 

-  Alkanoyl  Flumides 
Reactions 

- with  trialkylsilanes  502  (2327) 

Cktboxylic  Acid  Hydtazides 
see  also:  Hydrazines 
Synthesis 

- from  sodium  carboxylates, 

hydrazine  or  arylhydrazines, 

a^  dichk>ropheny4>hosphine 

oxide  60  (1880) 

-  3-hydrazinocarbony)-4-methyl- 

2-phenyl-2tf-l,2,3-triazole  475 

Reactions 

- with  cerium(IV)  ammonium 

nitrate  562 

- with  G-aikyllactims  173 

Carbox3rUc  Adds 

see  also:  Alkanoic  Acids,  Alkenoic  Acids, 
Alkynoic  Adds,  Dienecarboxylic  Acids 
(conjugated),  Polyenecarboxylic  Acids 
(conjugated),  AUenecarboxylic  Adds, 
EnynecarboxyUc  Adds  (conjugated), 
CarbocycUc  Non-Aromatic  CarboxyUc 
Acids,  ArenecarboxyUc  Acids,  Hetero- 
cydic  CarboxyUc  Adds. 

-  Gennal 
Synthesis 

-  from  Like  Carbon  Skeletons 

- from  CarboxyUc  acid  hydiazides 

and  cerium(IV)  ammonium  nitrate  562 

-  sodium  carboxylates  from  (sensitive) 

carboxylic  esters  and  sodium  phen- 
oxide  104 

-  from  Unlike  Carbon  Skeletons 
- from  1-alkynes  and  thalUum(lll) 

nitrate  645  (2476) 

Reactions 

- with  alkoxyaluminum  hydrides  226 

- with  2-ethoxy-l-ethoxycarbonyl- 

1,2-dihydroquinoline  460 

- with  methyl  iodide  -t-  calcium 

oxide  262 

- with  phenylsulfur  trifluoride  1 10 

- with  tetraethylsulfurous  ami^ 

439  (2214) 

- with  triaDcyi  trithioborates  106 

- with  )V-trichloromethyldichloro- 

methanimine  600 

-  saturated  carboxyUc  acids  +  Uthium/ 

ethylamine  408 

Carboxyl  Add  Silyl  Esters 
Synthesis 

-  trimethylsilyl  aUylthioalkanoates 
from  mercaptoalkanoic  acids  and 
(1.)  sodium  methoxide  aUyl 
bromide,  (2.)  chlorotrimethyl- 

silane  55 1 


C-CMoro  (Compounds 

-  Chloroalkanes 

Synthesis 

-  from  Like  Carbon  Skdetons 

-  benzylidene  chloride  601 

-  1-cyclopropyl- 1,1-dichloroethane  703 

-  1,1-dichloroalkanes  from  1,1, 1-tri- 

chloroalkanes,  mercaptans,  and 
pentacarbonyliron  678  (2385) 

-  vtc-dichlorodkanes  from  oxiranes 

and  triphenylphosphine  dichlor¬ 
ide  431  (2180) 

-  dichloromethyl  compounds  from 

aldehydes  and  7V-trichloromethyl- 
dichloromethanimine  601 

-  from  Unlike  Carbon  Skeletons 

-  bis(chloromethyl|-benzenes  from 
electron-poor  benzenes  and  chlo- 
romethyl  methyl  ether  579  (2388) 

-  l,5-dichloro-3-oxopentane  96  (1929) 

-  1,1,1, 3-tetrachloroalkanes  from 

1-alkenes  and  carbon  tetrachlor¬ 
ide  144  (1960) 

Reactions 

-  involving  the  Chlorine  Atoms 

-  r-alkyl  chlorides  +  sodium  boro- 

hydride  704  (2521) 

-  dialkyltrichloromethylamines 

-I-  aUcylmagnesium  halides  611 

-  dichlorod^henylmethane 

antimony(V)  chloride  307 

-  2,5-dichloro-3-oxopentane,  cycliza- 

tion  in  aqueous-dioxanic  sodium 
dihydrogen  phosphate  96  (1929) 

-  1-haloalkanes  sodium  trithio- 

carbonate  102 

-  phenyltrichloromethane  +  anti- 

mony(V)  chloride  307 

-  1,1,1-trichloroaUcanes  +  mercap¬ 
tans pentacarbonyliron  578  (2385) 

-  Qiloioalkenes 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  l-ch)0ro-2-alkenes  from  l-hydroxy-2- 
alkenes  and  methanesulfonyl 

chloride  429  (2172) 

Reactions 

-  involving  the  Chlorine  Atoms 

-  1-chloro-l-alkene  +  Af-chloro- 

methylphthalimides  335 

-  1-chloro-l-alkenes  +  )V-hydroxy- 

methylphthalimides  335 

-  5-chloromethylene-10,ll-dihydro- 

5/f-dibenzo(4:(f  jcycloheptene  + 
phenyUithium  242 

-  1,1-dichloro-l-alkenes -t-Af-chloro- 

methylphthalimides  335 

-  1,1-dichloro-l-alkanes  +  7V-hydroxy- 

methylphthaUmides  335 

-  trichloroethylene  +  compounds 
capable  of  forming  relatively  stable 
carbenium  ions  sulfuric  acid  275  (2044) 

-  Giloroalkynes 

Reactions 

-  involving  the  Chlorine  A  toms 

-  l,4-dichloro-2-butyne  +  ammonium 

suride  251 

-  Chloioarenes 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  chlorobenzenes  from  benzenes, 
hydrogen  peroxide,  and  aluminum 
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chloride  706  (2529) 

-  1-chloionaphthalenes  from  l-nitro- 
naphthalenes  and  chloioform/hydro- 
gen  chloride  (-•-  irradiation)  207  (1984) 

-  Miscellaneous  C-Chlorocompounds 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  dichloromethyl  thioethers  from 

thioformic  acid  ^-esters  and  phos- 
phorus(V)  chloride  488  (2271) 

-  trichloromethyl  thioethers  from 

thioformic  acid  5-esters  and  phos- 
phorus(V)  chloride  488  (2271) 

Reactions 

-  involving  the  Chlorine  A  toms 

-  trityl  chloride  +  hexafluorophos- 
phoric  acid-diethyl  ether  complex  544 

-  trityl  chloride  pentafluoroanti- 

monic  acid  544 

-  trityl  chloride  +  tetrafluoroboric 

acid-dimethyl  ether  complex  544 

CH-AckUc  Compounds 

-  General 
Reactions 

-  involving  the  Acidic  H-A  tom 
- acyloxylation  involving  organic 

peroxides  10, 22 

- C-acylthiomethylation  with  S- 

piperidinomethyl  thiocarb- 

oxylates  58  (1875) 

- with  aminothiocarbonyl  phenyl 

sulfones  314 

- with  3-bromo-2-tetrahydropyranyl- 

oxypropene  in  situ  709  (2540) 

- with  l*-l,3-oxazinium  salts  345 

-  Miscellaneous  Types  and  Individual 
Compounds 

Reactions 

-  involving  the  Acidic  H-A  tom 

-  2-oxo-2,3-dihydroindoles  +  sodium 
hydride  +  ethyl  2-hydroxybenzo- 

ate  164 

Chloroformic  Add  Esters 
see:  C^bonodiloridic  Acid  Esters 
Chromene 


2H-  iH- 

-  Chromans 

see  also:  Flavans,  Flavanones 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,7-dihydroxy-2,2-dimethyl-6- 

formyl  derivative  726  (2601) 

-  4-methoxycarbonyl-4-phenyl- 

chroman  153 

-  6-nitro-2-(2-oxopyrrolidino)- 

chroman  265 

Reactions 

-  Fusion  of  New  Rings 

-  3-oxochroman  cyanoguanidine  164 

-  Transformation  of  the  Ring  Skeleton 

-  5,6-dialkoxy-4-formyl-2-oxochiomans 

acid  (rearrangement)  157 

-  2tf-Cluomene8 
see  also:  Coumarins 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,2-dimethyl-7-hydroxy-6-formyl 

derivative  726  (2601) 


-  2-phenyl  derivatives  from  phen- 

oxymagnesium  bromides  and 
cinnamaldehyde  725  (2599) 

-  4^-Chromen8 

see  also:  Chromones,  Flavones 

Synthesis 

-  of  the  R  ing  Skeleton 

-  2-phenyl  derivatives  from  phenoxy- 

magnesium  bromides  and  cinnamal¬ 
dehyde  725  (2599) 

(Thromones 

Synthesis 

-  chromone  97  (1931) 

-  2-methylchromone  215  (2022) 

Cinnoline 


-  Cinnolines 
Reactions 

-  Fusion  of  New  Rings 

-  cinnoline  +  diphenylcyclopro- 

penone  690 

-  with  Retention  of  the  R  ing  Skeleton 
- with  lithium  tri-r-butoxyaluminum 

hydride  233 

-  1,4-Dihydrocinnolines 
Synthesis 

-  from  Like  Ring  Skeleton 

-  from  cinnolines  and  lithium  tri- 

r-butoxyaluminum  hydride  233 

-  2,34«6,7,8-Hexahydminno- 
lines 

Synthesis 

-  of  the  R  ing  Skeleton 

-  4^methyl-3-oxo  derivative  153 

Cbpper  Alkoxides 

-  Coppet(I)  Alkoxides 
Reactions 

-  copper(l)  r-butoxide  +  phenylace- 

tylene  587  (2423) 

-  copper(I)  r-butoxide-triphenyl- 

phosphine  complex  +  cyclopenta- 
diene  587  (2423) 

-  Coppet(II)  Alkoxides 
Reactions 

-  with  carbon  monoxide  718  (2571) 

-  copper(II)  r-butoxide  +  phenyl- 

acetylene  587  (2423) 

Coumarins 


-  General 

Synthesis 

- from  2-hydroxybenzaldehydes 

and  malonic  acid  (2  steps)  725  (2600) 

-  Miscellaneous  Types  and  Individual 
(Compounds 

Synthesis 

-  3-(2-acetylaminoethyl)-coumarins  from 

Ar-acetyl-2-(2-aminobenzylidene)-4- 
butanelactams  by  irradiation  170 

-  3-anilinocarbonylmethylcoumarins 

from  2,5-dioxo-3-(2-hydroxybenzyl- 
idenel-l-phenylpyrrolidines  by  ina- 
diation  170 

-  3-benzoylaminoooumarins  from  4- 
(2-hydroxybenzylidene)-5-oxo-2- 
phenyl-4,5-dihydro-l,3-oxazoles  by 


irradiation  169 

-  coumarin-3-carboxylic  acids  from  2- 

hydroxybenzaldehydes  and  malonic 
acid  725  (2600) 

-  6,8-dibromo-3-(2-oxopropyl)- 

coumarin  169 

-  3-(2-hydroxyethyl)-coumarin  168 

-  4-hydroxy-3-(2-hydroxyethyl)-cou- 
marins  from  2-acetyl-4-butanolide 

and  2-methoxy benzyl  chlorides  165 

-  3-(2-hydroxy-  or  2-mercaptoethyl)- 

coumarins  from  2-(2-hydroxybenz- 
ylidene)-4-butanolkles  or  -butane- 
4-thiolides,  respectively,  by  irradia¬ 
tion  169 

Reactions 

-  5,7-diaikoxy-4-formylcoumarins  + 

zinc/acetic  acid  (rearrangement)  157 

Cumulenes 

-  Tricumulenes 
Synthesis 

- from  3-substituted  3-alkoxy-l- 

alkynes  and  diarykliazomethanes 

499  (2315) 

-  methoxytriarylbutatrienes  from 
l-methoxy-l,3,3-triarylpropenes 

an0  dichlorocarbene  (2  steps)  431  (2183) 

-  tetraarylbutatrienes  from  1,1, 3,3- 

tetraarylpropenes  and  dichlorocar¬ 
bene  (2  steps)  431  (2183) 

Cyanamktes 

Synthesis 

-  )V- substituted  cyanamides  from 

primary  amines  and  cyanogen 
chloride  504  (2333) 

Reactions 

-  IV-substituted  cyanamides  +  cyano¬ 
gen  chloride  504  (2333) 

Cyanates 

-  Aryl  Cyanates 
Synthesis 

-  phenyl  cyanate  126 

cyanines 

-  Cationic  cyanines 
Synthesis 

-  benzodithiolium  cyanine  dy.s  29 

-  heptamethylenecyanines  from 
unsaturated  aldehyde  acetals 

and  anilines  or  )V-alkylanilines  209(1993) 

-  nonamethylenecyanines  from  di- 
unsaturated  aldehyde  acetals  and 
anilines  or  7V-alkylanilines  209  (1993) 

-  trimethynecyanines  from  0-aminio- 

acrolein  perchlorates  and  secondary 
amines  54  (1862) 

Reactions 

-  )V,)V-dimethyl-5-dimethylamino-3- 
phenyl-2,4-pentadieniminium  per¬ 
chlorate  +  4-acetylpryridine  494  (2296) 

-  )V;)V-dimethyl-3-dimethylamino-2- 

propeniminium  perchlorate  3- 
cyanomethylindole  510  (2361) 

-  Merocyanines 
Synthesis 

-  l-aryl-9-alkylamino-l-oxo-4-aza- 
nonatetraene  perchlorates  from 
l-(3-aryl-3-oxopropenyl)-pyridinium 
salts,  alkylamines,  and  perchloric 

acid  324  (2096) 

-  9-hydroxy-6-azanonadienals  from  1' 
(3-oxopropenyl)-pyridinium  chlor- 
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ides  and  (1.)  sodium  hydroxide/ 
methanoU  (2.)  acid  324  (2096) 

Cyaaohjrdrina 
me:  Nitriles 
CVdoaOcanea 

me  alto  the  indivxlual  (Cycloalkanes. 
Syntheses  and  Reactions  indexed 
under  this  heading  are  considered  to 
Apply  generally  to  (Cydopentanea, 
Cydohexanea,  Cydoheptanea,  and 
(Cydooctanea  and  are  not  indexed 
additionally  under  these  particular 
headings 

-  (Cydoalkaneilydiocarbons 
Syntfutis 

-  from  Like  Ring  Skeletons 

- from  cycloalkenes  by  catalytic 

hydrogenation  in  homogeneous 
phase  SO  (1845) 

-  gem-dialkylcycloalkanes  from 
l,3-benzodioxole<2-spiro>cyclo- 
alkanes  and  alkylmagnesium 

halides  581  (2398) 

-  l,l*diethylcyc)oalkanes  from  1* 
ethyl-  1-methoxycy  cloalkanes 

and  ethylmagnesium  bromide  639  (2451) 

-  Hetero-Subadtuted  Cycloalkanes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-acetoxy-2-(l-acetoxyethyl)- 
cycloalkanes  from  1-acetoxy- 
cycloalkenes  and  (1.)  diisobutyl- 

alane,  (2.)  acetic  anhydride  694 

-  ordialkylaminocydo^anones  from 
1,2-bisl  trimethylsiloxy  )-cyclo- 

alkenes  and  dialkylamines  582  (2401) 

-  ot-ethylcycloaikanones  from  o- 

diazocycloalkanones  and  trkthyl- 
borane  581  (2400) 

-  l-hydroxycydoalkylacetic  adds 

from  cycioaJkanones  and  lithium 
orlithioacetate  60  (1879) 

Reactions 

-  Fusion  of  New  Rings 

-  2-aoetylcycloalkanones  +  1-amino- 

3-oxocydoalkenes  *  p-toluene- 
sulfonic  acid  331  (2122) 

-  2-formylcycloalkanones  1-amino- 

3-oxocycloalkenes  *  p-toluenesul- 
fonicadd  331  (2122) 

-  with  Retention  of  the  Ring  Skeleton 

-  cycloalkanones  AT^-dimethylmethan- 

iminium  chloride  326  (2104) 

-  Miscellaneous  Types 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-aryl-l-cyanocydoalkanesfrom 

arylacetonitriles  l,co-dibromoalkanes, 
and  sodium  hydride  716  (2562) 

-  didiloromethylenecydoalkanes 

from  cycloalkanones  and  dkhloro- 
ketene  565 

Cydoalkenes 

see  alto  the  individual  (Cycloalkenes. 
Syntheses  and  Reactions  indexed 
under  this  heading  are  considered 
to  apply  generally  to  (Cydopen- 
tenes,  Cydohexenes,  Cydohept- 
eoes,  and  (Cydooctenes  and  are 
not  indexed  additionally  under 
these  particular  headings 


-  Clenetal 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 
- acyloxylation  at  the  allylic  C-atom 

involving  organic  peroxides  1 

-  Cycloalkene  Hydrocarbons 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  cydoalkane-l,2-diols  and 

methyllithium/potassium  hexa- 
chloro tungstate  500  (2320) 

Reactions 

-  Fusionof  New  Rings 

- with  dibromomethane/sodium 

bis(trimethylsilyl)-amide  201 

-  cycloalkenes  +  dihalocarbenes 

(from  haloform  and  sodium  hydrox¬ 
ide)  86  (1896) 

-  with  Retention  of  the  Ring  Skeleton 
- catalytic  hydrogenation  in 

homogeneous  phase  50  (1845) 

-  Heteio-Substituted  (Cydoalkenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-chloro-2-dimethylaminocarbonyl- 

cycloalkenes  from  cycloalkanones 
and  /V.7V-dimethylmethaniminium 
chloride  326  (2104) 

-  1-fluorocycloalkenes  from  gem- 
difluorocycloaOcanes  (on 

alumina)  141  (1945) 

-  of  the  Ring  Skeleton 

-  2-halo-3-morpholinocycloalkenes 
from  cycloalcenes  via  dihalo- 

carbene  adducts  86  (1896) 

Reactions 

-  Fusion  of  New  Rings 

-  l-amino-3-oxocycloalkenes  +  2- 

acetylcycloalkanones  +  p-tolu- 
enesulfonic  acid  331  (2122) 

-  l-amino-3-oxocycloalkenes  +  |J- 
diketones  -*■  p-toluenesulfonic 

acid  331  (2122) 

-  l-amino-3-oxocycloalkenes  +  2- 

formylcycloalkanones  +  p-tolu- 
enesulfonic  acid  331  (2122) 

-  with  Retention  of  the  Ring  Skeleton 

-  1-acetoxycycloalkenes  +  (1.)  di- 

isobutylalane,  (2.)  acetic  an¬ 
hydride  694 

-  Miscellaneous  Types 
Synthesis 

-  cycloalkene-l,2-dicarboxylic  acid 
esters  from  a,a'-dibromoalkanedioic 
acid  esters  and  sodium  hydride  59(1877) 

(Cydoaikynes 

me  also  the  individual  Cydoaikynes 
- survey  235 

-  General 

- survey  of  synthetic  methods  235 

-  synthesis  and  physical  properties 

of  medium-size  cydoaikynes  253 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  cycloalkanone  semicarba- 

zones  and  $elenium(IV)  oxide  246 

- from  1,2-dihalocycloalkenes  and 

metals  or  organometallic  com¬ 
pounds  237 

- from  1,2-dihydrazonocycloalkanes 

and  mercuric  oxide  243 


-  of  the  Ring  Skeleton 

- from  tri-  or  poycyclic  a^poxy- 

ketones  and  tosylhydrazine  247 

Stability 

-  isomerization  tendency  235 

-  tabulation  of  known 

cydoaikynes  235, 236 

(Cyclobutabenzene 


-  1,2-Dihydrocyclobutabenzenes 
Reactions 

-  Transfontution  of  the  Ring  Skeleton 

-  1-acyl  derivatives,  thermal  rearrange¬ 
ment  389  (2166) 

-  1-hydroxy  derivative,  thermal 
cleavage dienophiles  382  (2133) 

(Cyclobutanes 

-  Heteio-Substituted  Cydobutanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  l-(l-alkenyl)-2,2-dimethyl-3-oxo- 

cyclobutanes  from  l-chk>ro-l-di- 
methylamino-2-methylpropene, 
silver  tetrafluoroborate,  and  1,3- 
alkadienes  437  (2205) 

-  2-alkoxy-2-cyano-2-ethoxycarbonyl- 
cyclobutanes  from  o-tosyloxymethyl- 
aldehydes  and  ethylcyanoacetate 

(2  steps)  433  (2190) 

-  2-alkoxy-l,l-dicyanocyclobutanes 
from  ortosyloxymethyl-aldehydes 

and  malodinitrile  (2  steps)  433  (2190) 

-  Miscellaneous  Types 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-acetyl-2,2-dimethylcydobutanaceto- 

nitrile  301 

-  2-oxo-2,3-dihydroindole<3-spiro-l>- 

2-amino-4-benzoylcyclobutanes  from 
2-0X0- 3-(2-oxo-2-phenylethylidene)- 
2,3-dihydroindoles  and  1-amino-l- 
alkenes  170 

Cyclobutenes 

-  (Cyclobutene  Hydrocarbons 
Synthesis 

-  of  the  Ring  Skeleton 

- from  3-ethoxycarbonylcyclo- 

propenes  and  lithium  daiuite/ 
aluminum  chloride  637  (2444) 

- from  3-(l-oxoalkyl)-cyclopropenes 

and  lithium  alanate/aluminum 
chloride  637  (2444) 

-  Heteio-Substituted  (Cyclobutenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  squaric  acid  (dihydroxydioxocyclo- 

butene)  188 

-  of  the  Ring  Skeleton 

-  2-die  thylaaiino-3-diethylamino- 

carbonyl- 1 , 3-dimethyl-4-oxocy  do- 
butene  144  (1959) 

-  squaric  add  (dihydroxydioxocydo- 

butene)  188 

-  Miscellaneous  Types 
Synthesis 

-  of  the  Ring  Skeleton 

-  cyclobutene-l,2-dicarboxylic  add  esters 

from  2,5-dibromohexanedioic  acid 
esters  and  sodium  hydride  59  (1877) 
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Cydodficadienediynes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  l,6-cyclodecadien-3,8-diyne 

(unstable)  242 

Cyckxlecadimes 

-  l,2-Cyclodccadiene8 
Synthesis 

-  from  Like  Ring  Skeletons 
- from  l-bromo-2-chlorocyclo- 

decene  and  sodium  239 

- from  l-chloiocyck>decene  and 

sodium  amide  240 

-  cyclodeca-l,2-diene  241 

-  l^'Cydodecadienes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2,8-dimethyl-7-hydroxy  derivative  523 

-  of  the  Ring  Skeleton 

-  2-methyl-7-oxo  derivative  523 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  transannular  cyclization  reac¬ 
tions  522,523,523 

-  1,6-Dicyclodecadienes 
Reactions 

-  Fusion  of  New  Rings 

-  with  tribromomethane/potas- 

sium  t-butoxide  612 

-  Transformation  of  the  R  ing  Skeleton 

-  transannular  cyclkation  reactions 

520,521' 

Cyclodeca|e  jindene 


10 


-  ll,12,-Didehydro-210,3a4a,13,13a, 

1 3b-tetradecahydro-l/f-cydodecar 
(e]indene8 

Synthesis 

-  of  the  Ring  Skeleton 

-  4a-methyl-3,6,9-trioxo  derivative 

(ethylene  ace^)  247 

Cydodecald.e  jnaphthalene 


n  10 


1/y- 

-  7,8,12,13-TetradehydrO'10,ll-di- 
hydrO'9£r-cyclodeca(<f;e  |naph- 
thalenea 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  1,8-diethynyliutphthalene 

(dilithio  derivative)  and  1,3-diido- 
propane  25 1 

Cydodecatetraenes 

-  Cyclodeca-l,3,63*tetraenes 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  1,6-dichloro  derivative  lithium 

diisopropylamide  242 


Cydodecatet^ynes 

Reactions 

-  6,13-dimesyloxycyclodeca-l,3,8,10- 

tetrayne  +  base  249 

Cydodecatrienynes 

Syrahesis 

-  from  Like  Ring  Skeletons 

-  4-chloro-l,3,6-cyclodecatrien-8- 

yne  242 

Cydodecatriynes 
Synthesis 

-  of  the  Ring  Skeleton 

-  cyclodeca-l,3,7-triyne  (unstable)  249 

Cydodecenes 

-  General 
Reactions 

-  Tranformation  of  the  Ring  Skeleton 

-  transannular  cyclization  reactions  520 

-  with  Retention  of  the  Ring  Skeleton 

-  l-chlorocyclodecene  +  potassium 

hydroxide/ethanol  241 

-  l-chlorocyclodecene  +  sodium 

amide  240 

Cydodecenynes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-cyclodecen-6-yne  244 

Cydodecynes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  l-bromo-2-chlorocyclode- 

cene  and  sodium  239 

- from  l-chlorocyclodecene  and 

sodium  amide  240 

- from  l,2-dihydrazonocyclodecane$ 

and  mercuric  oxide  243,  244 

- from  1,2-dihydrazonocyclode- 


canes  and  mercuric  oxide 

244 

—  cyclodecyne 

241 

-  of  the  Ring  Skeleton 

-  ^xo  derivative 

247 

Cydododecadiynes 

Synthesis 

-  cyclododeca-l,6-diyne 

244 

-  cyclododeca-l,7-diyne 

250 

Cydododecanes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  l-acetoxy-2-(l-acetoxyethyl)- 

cyclododecane  694 

Cyclododecatrienes 

-  Cydododeca-14>9-trienes 

Reactions 

-  with  Retention  of  the  R  ing  Skeleton 

-  1,3,5,7,9,11-hexabromo  derivative 
+  sodium  ethoxide/ethanol 

Cydododecal  l,2-/;5,6-/;9,10-/] 
triphenanthrene 


-  9,10, 19,20, 29, 30-Hexadehydro- 
cyclododecal  1,2-/;S,6-/;9,10-/]- 
triphenanthrenes 


Synthesis 

-  of  the  Ring  Skeleton 

-  from  l,3-bisl3-butynyll-benz- 
ene  and  copper(II)  acetate/ 

pyridine  250 

CycModecenediynea 
Synthesis 

-  1-  and  2-acetoxycyclodecene- 

3,7-diyne  249 

Cyclododecenes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  1,2-dihydroxycyclododecanes 

and  methyllithium/potassium 
hexachlorotungstate  500  (2320) 

-  1, 2-dihydroxy- 3-oxocyclododecene  185 

-  1-fluorocyclododecene  141  (1945) 

Reactions 

-  Traruformation  of  the  Ring  Skeleton 

-  cyclododecene,  cyclooligomeri¬ 
zation  1 34 

Cydododecenynes 

-  l-Cydododecen-7-ynes 
Synthesis 

-  of  the  Ring  Skeleton 

- cis-  and  trans  forms  from  1,2,3, 

4,4a,4b,5,6,7,8-decahydrobiphenyl- 
enes  by  irradiation  248 

Cyclododecynes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  cyclododecyne  242,  245 

-  of  the  Ring  Skeleton 

-  8-hydroxy-7-oxocyclododecyne  25 1 
Cydoheptanes 

-  Cydoheptane  Hydrocarbons 
Synthesis 

-  of  the  Ring  Skeleton 

-  l-pentylidene-3,6-dimethyl- 

cycloheptane  557 

-  Hetero-Substituted  .Cydoheptanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  cycloheptanone  54  (1863) 

-  2-hydrocycycloheptanone  582  (2403) 
Cydoheptapyrimidine 


-  5,6,7,8-Tetrahydio-9/f-cyclo- 
heptapyriinkUnes 

Synthesis 

-  of  the  Ring  Skeleton 

242  - from  2-aminomethylenecycio- 

heptanone  and  formamide  148  (1975) 
Cydoheptatrienes 

-  Cycloheptatriene  Hydrocarbons 
Reactions 

-  Transformation  of  the  Ring  Skeleton 
->  cycloheptatriene  +  acyl  chlorides 

-i-  Lewis  acids  54  (1861) 

-  Cydoheptatrienones  (Tropones) 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  tropone  422 

-  of  the  Ring  Skeleton 

-  2,7-diphenyltropone  677 

-  Heter^ulntituted  Cyclohepta- 
trlenes 
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Synthetis 

-  from  Like  Ring  Skeletons 

-  3,5-di-/-butyl-4-oxocyclohexa- 

dienylidenehexachlOTOcyclo- 
hepUtiiene  S54 

-  hexachk>ro-(4-oxocyclohexa- 

dienylidene)-cyck>)wptatriene  SS4 

-  of  the  Ring  Skeleton 

-  7V^-bis(trimethylsilyl)-ainino- 
ethenylcyclohepta  trie  ties  from 
styrene  and  dichloromethane/ 

sodium  bis(triinethylsilyl)-ainide  201 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  octachlorocycloheptatriene  + 

aluminum  chloride  554 

-  Miacellaneoua  Types 
Synthesis 

-  of  the  Ring  Skeletons 

-  1,6-dimethoxycarbonylcyclo- 

heptatriene  594 

Cydoheptenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  l,2-dihydioxy-3-oxocycloheptene  183 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  cycloheptenc  +  thaUium(lll) 

nitrate  497  (2306) 

Cyckriieptynes 
Synthe^ 

-  3,3,7, 7-tetramethylcycloheptyne  244 

Cydohexadienes 

-  l,4-Cyclohexadiene8 
Synthetis 

-  from  Like  Carbon  Skeletons 

- from  benzene  by  electrochemical 

reduction  393 

-  1-alkylcyclohexa- 1,4-dienes 

from  alkylbenzenes  by  elertro- 
chemical  reduction  394 

-  l,4-cyclohexadiene-3-carboxamide  410 

-  l-(cyclohexa-l,4-dienyl)-2,5- 

dimethylpyrroles  from  2,5^imethyl- 
l-phenylpyrroles  and  sodium/ 
ethanol/ammonia  407 

-  l-mcthoxy-l,4-cyck)hexadiene  401 

-  of  the  Ring  Skeletons 

-  l,4-diethoxycarbonyl-2,5- 
dihydroxy- 1 ,4-cy  clohexa- 

diene  504  (2332) 

Reactions 

-  with  Retention  of  the  Skeleton 

-  1,4-cyclohexadiene  +  calcium 

hypochlorite  639  (2452) 

-  Cyckdiexadienones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  H3-benzoylamino-l,3- 

diphenylpropenylidene)-3,5- 
di-r-butyl-4-oxocyclohexadiene  347 

-  3,4-dinitro-l,2,5,5-tetramethyl- 


6oxo-l,3-cyciohexadiene  607 

-  4-(hexachlorobenzylidene)- 

cyclohexadienone  554 

-  4Khexachlorocycloheptatrienyl- 

idene)-cyck>hexadienones  from 
phenols  and  heptachlorotropylium 
chloroaluminates  554 

-  l,2,3,4,5,5-hexamethyl-6- 

oxocyclohexa-l,3-diene  195 


Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  l-alkylidene-3,5-di-/-butyl-4- 
oxocyclohexadienes,  thermal 
isomerization  on  alumina  321  (2085) 

Cyclohexanes 

-  Cydohexane  Hydrocarbons 
Synthetis 

-  from  LOce  Ring  Skeletons 
- from  cydohexenes  and 

sodium/f-butanol  704  (2519) 

-  l-(l-alkenyl)-2-methylcyclo- 
hexanes  from  bis(2-methyl- 
cyclohexyll-borane  and 

alkynes  (2  steps)  431(2181) 

-  ethyUdenecyclohexane  405 

-  of  the  Ring  Skeleton 

-  alkylidenecydohexanes  from 
l-bromo-l-alky^es  and  (1.) 
borinanes,  (2.)  base,  (3.)  iodine  557 

-  Heteiosubstituted  Cydohexanes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  3-(l-alkenyl)-cyclohexanones 
from  3-oxocyclohexenes  and 
lithium  bis(  1-alkenyl)- 

cuprates  323  (2092) 

-  1-butylcyclohexanol  304 

-  cydohexane(spiro>cyclobutane 
derivatives  from  1-tosyloxy- 
methylcyclohexanealdehyde 
and  malodinitrile  or  ethyl 


cyanoacetate  (2  steps) 

433 (2190) 

-  1-hydroxybicyclohexyl 

303 

-  2-(^methoxyphenyl)^yclo- 

hexanone 

712 (2550) 

-  2-methylcyclohexanol 

52  (1854) 

-  1-thexylcyclohexanol 

303 

-  of  the  Ring  Skeleton 

-  l-f-butyH-hydroxycyclohexane  197 

Reaction 

-  Fusion  of  New  Rings 

-  4-(2-alkenyl)-cyclohexanones, 

thermal  cyclization  273  (2034) 

-  4-(3-alkenyl)-cyclohexanones, 

thermal  cyclization  273  (2034) 

-  4-(3-butynyl)-cyclohexanone, 

thermal  cyclization  273  (2034) 

-  Ring  Cleavage  Reactions 

-  2-diazo-5,5-dimethyl-l,3- 

dioxocyclohexane  +  strong  base  361 

-  Miscellaneous  Types 
Synthesis 

-  of  the  Ring  Skeleton 

-  cyclohexanealdehyde 
Cydohexenes 

-  Cyclohexene  Hydrocarbons 
Synthesis 

-  from  Like  Ring  Skeletons 
- from  benzene  by  electro¬ 
chemical  reduction 

-  1-cyclohexylcyclohexene 

-  2-iodo-3K)xocyclohexene 

-  isopropylcyclohexenes  from 
cumene  by  reduction  with 
lithium/alkylamines 

-  methylcyclohexenes  from  toluene 

by  reduction  with  lithium/ 
methylamine  394 

Reaction 

-  Fution  of  New  Rings 


-  bilcyclohexen-l-yl),  photo¬ 
chemical  valence  isomerization  248 

-  cyclohexene  +  7V,/V,2-trimethyl- 

1- propeniminium  tetrafluoro- 

borate  in  situ  437  (2205) 

-  with  Retention  of  the  Ring  Skeleton 

-  reduction  with  sodium/f- 

butanol  704  (2519) 

-  1-alkylcyclohexenes  +  nitrosyl 

chloride  52  (1854) 

-  3-f-butyIcyclohexene  + 

thallium(III)  sulfate  640  (2455) 

-  4-r-butylcyclohexene  + 

thallium(III)  sulfate  640  (2455) 

-  Transformation  of  the  Ring  Skeleton 

-  cyclohexene  *  thallium(III) 

nitrate  497  (2306) 

-  Heterosubstituted  Cydohexenes 
Synthetis 

-  from  Like  Ring  Skeletons 

-  l-alkoxy-3-oxocyclohexenes 
from  cyclohexane-l,3-diones 
and  (1.)  thallium(I)  ethoxide, 

(2.)  alkyl  iodides  435  (2198) 

-  l-bromo-2-hydroxy-3-oxo- 

cyclohexene  185 

-  1,2-dihydroxy- 3-oxocyclohexenes 
from  2-diazo-l,3-dioxocyclohex- 
anes  and  copper/aqueous  sulfuric 

add  183 

-  4-oxo-3,3,5,6-tetramethyl-l,2,5, 

6-tetranitrocyclohexene  607 

-  of  the  Ring  Skeleton 

-  ^alkoxycarbonyl-l-methyl-3- 
oxocyclohexenes  from  aOcyl 

2- acetyl-5-oxohexanoates  383  (2140) 

-  6-bromo-4-isopropyl-l- 

methylcyclohexene  50  (1847) 

-  l-bromomethyM-isopropyl- 

cyclohexene  50  (1847) 

Reactioru 

-  Fusion  of  New  Rings 

- with  l*-l,3-oxazinium  salts  348 

-  3-oxocyclohexenes  +  ethylene 

irradiation  382  (2132) 

-  with  Retention  of  the  Ring  Skeleton 

-  l-methyl-3-oxocyclohexene 

lithium  bis|  l-alkenyl)- 
cuprates  323  (2092) 

-  4-oxo-3,3,5,6-tetramethyl- 

1,2,5,6-tetranittocycIohexene, 
thermal  denitration  607 

-  Miscellaneous  Types 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-(2-aminoethyl)-cyclohexene  410 

-  4,5-bislhydroxymethyll- 
cyclohexenes  from  4,5-bis> 

I  chlorocarbonyl]-cy  clohexenes 

and  lithium  alanate  501  (2322) 

-  4-(2-cyclohexenylidcne)-3- 

oxocyclohexene  273  (2033) 

-  x-(4-hydroxybutyl>3-phenyl- 

cyclohexene  630 

-  l-(l-hydroxyethyl)-cyclohexene  412 

-  of  the  Ring  Skeleton 

-  4,5-bis(chlorocarbonyl|-cyclo- 
hexenes  from  conjugated  dienes 

and  fumaryl  dichloride  501  (2322) 

Cyclononadienes 

-  1,2-Cyclononadienes 


497  (2306) 


393 

397 

643  (2468) 
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Synthesis 

-  from  Like  Ring  Skeletons 
- from  l-chlorocyck>nonene 

and  sodium  amide  240 

-  1,2-cyclononadiene  241 

-  of  the  Ring  Skeleton 

- from  bromomethylenecyclo- 

octane  and  potassium  f-butoxide  242 

-  1,3-Cyclononadieiies 
Synthesis 

-  of  the  Ring  Skeleton 

- from  bromomethylenecyclo- 

octane  and  potassium  t-butoxide  242 

Cyclononenea 

-  HeteroSubstituted  Cyclonoaenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-halo-3>methoxycyclononenes 
from  9,9-dihalobicyclo(  6.1.01- 
nonanes  and  silver  perchlorate/ 


methanol  241 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  1-chlorocyclononene  +  potassium 

hydroxide/ethanol  241 

-  1-chlorocyclononene  sodium 

amide  240 

-  2-halo-3-methoxycyclononenes 

+  potassium  t-butoxide/dimethyl 
sulfoxide  241 


Cydononenynes 

-  l-Cyclononen-5-ynes 
Synthesis 

-  of  the  Ring  Skeleton 

-  7-methoxy  derivative  from  octa- 
1, 5-diene  and  dihalocarbenes 


(4  steps)  241 

Cyclononynes 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  1-chlorocyclononene  and 

sodium  amide  240 

-  cyciononyne  241,  244 

-  of  the  Ring  Skeleton 

- from  bromomethylenecyclo- 

octane  and  potassium  f-butoxide  242 

-  from  cyclodecanone  and 

bromine  (3  steps)  245 

-  3-methoxycyclononyne  241 


Cyclooctadienes 

-  l,2-Cyck>octadienes 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-oxo-5,5,8,&-tetramethyl-l,2- 

cyclooctadiene  688 

-  /^m  Like  Ring  Skeletons 

-  1,2-cyclooctadiene  (dimer)  240 

-  l,5-(^clooctadienes 
Reaction 

-  lYansformation  of  the  Ring  Skeleton 

-  1,5-cyclooctadiene  +  sulfur 

dichloride  112 

Cyckmctalb  Inaphthalene 


-  Cycloocta(b|naphthalenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  bromocyclooctatetraene 

and  potassium  t-butoxide  239 


Cyclooctanes 
Reactions  j> 

-  Transformation  of  the  Ring  Skeleton 

-  bromomethylenecyclooctane 

potassium  f-butoxide  242 

Cyckioctapyiazole 


-  4,5,6,7,8,9-Hexahydro-2tf- 
cyclooctapyrazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  3-phenyl-2-tosyl  derivative  247 

Cydoocta-  1,2,3-selenadiazole 


-  4,5,6,7,8,9-Hexahydtocycloocta- 
1,2,3-seienadiazolu 

Synthesis 

-  of  the  Ring  Skeleton 

- from  cyclooctanone  semi- 

carbazone  and  selenium(IV) 

oxide  246 

Cyclooctatetraenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  bromocyclooctatetraene  488  (2272) 

-  chlorocyclooctatetraene  488  (2272) 

-  fluorocyclooctatetraene  488  (2274) 

-  iodocyclooctatetraene  51  (1849) 

-  methylcyclooctatetraene  492  (2287) 

-  phenylcyclooctatetraene  492  (2287) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  bromocyclooctatetraene  + 

butyllithium  51  (1849) 

-  bromocyclooctatetraene  + 

potassium  f-butoxide  239 

Cyclooctatriazole 


-  4,5,6,7,8,9-Hexahydrocyclo- 
octatriazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-tosyIamino  derivative  244 

Reactions 

-  Ring-Cleavage  Reactions 

-  1-amino  derivative  +  lead(IV) 

acetate  244 

-  1-tosylamino  derivative,  photo¬ 
chemical  fragmentation  245 

Cydooctenes 

-  Cyclooctene  Hydrocarbons 
Reactions 

-  Fusion  of  New  Rings 

-  cyclooctene  +  N^,  2-trimethyl-l- 
propeniminium  tetrafluoroborate 

in  situ  437  (2205) 

-  Hereto-Substituted  Cydooctenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-halo-3-methoxycyclooctenes 
from  8, 8-dihalobicyclo|5. 1.01- 


octanes  and  silver  perchlorate/ 
methanol  241 

-  3-hydroxycyclooctene  194 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  1-bromocyclooctene  +  potassium 

f-butoxide/dimethyl  sulfoxide  241 

-  1-bromocyclooctene  +  sodium 

amide  (melt)  241 

-  l-bromo-3-oxocyclooctene  + 

potassium  carbonate/methanol- 
O-dlD^O  239 

-  1-chlorocyclooctene  +  lithium 

piperidide  239 

-  1-chlorocyclooctene  +  sodium 

amide  240 

-  2-halo-3-methoxycyclooctenes 

+  potassium  f-butoxide/dimethyl 
sulfoxide  241 

Cyclooctynes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  cyclooctyne  241,244,245,246,253,258 

-  4,4,7,7-tetramethylcyclooctyne  244 

-  of  the  Ring  Skeleton 

- from  l-amino-4,5,6,7,8,9-hexa- 

hydrocyclooctatriazole  and 

leadOV)  acetate  244 

- from  cyclooctanone  semicarbazone 

and  (1.)  seleniumQV)  oxide,  (2.) 
butyllithium  +  methyl  iodide  246 

-  3-methoxycyclooctyne  241 

Reactions 

-  Fusion  of  New  Rings 

-  cyclooctyne  in  situ  +  1,3- 

diphenylbenzo(c]furan  238 

-  cyclooctyne  in  situ  +  tetracyclone  238 

Cydopentadienes 

-  General 
Reactions 

-  Fusion  of  New  Rings 


- with  cyclopropenes  678,  679 

-  Transformation  of  the  Ring  Skeleton 

- with  cyclopropenes  678,  679 

-  Cydopentadiene  Hydiocarboiu 
Synthesis 

-  from  Like  Ring  Skeletons 

-  arylcyclopentadienes  from 

cyclopentadienylcopper  and 
iodoarenes  75 

-  of  the  Ring  Skeleton 

-  1,2,3-triphenylcyclopentadiene  688 

Reactions 

-  Ring-Cleavage  Ractions 

-  cydopentadiene  +  oxygen  + 

irradiation  328  (2111) 

-  Cyclopentadienones 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3,4-diphenyl-  and  tetraphenyl- 
cyclopentadienones  IH- 

azirines  150  (1981) 

Cydopentafb  Jfuran 


i  > 


Hexahydrocyclopenta|b|furans 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3-hydroxymethylene- 2-0X0  derivative 

+  urea  or  thiourea  160 
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Cyclopenta(c]iioquinoline 


-  2,3,6,7,8,9^Hexahy(lio-li^ 
cy^pentalcjifoquinoliiies 

Synthesis 

-  of  the  Ring  Skeleton 

-  S-methyl- 1-0X0  derivative  331  (2122) 
Cyclopenta|a  Inaphthalene 


-  ltf<^clopenta(«]naphthaleiies 
Synthesis 

-  of  the  Ring  Skeleton 

- from  alkoxycarbonylcyck)- 

propenes  and  di-  or  tetiaphenyl- 
cyclopenUdienes  688 

Cydopentanes 

-  Cydopentane  Hydrocarbons 
Synthesis 

-  of  the  Ring  Skeleton 

-  cyclopentane  75 

-  Hetero-Substituted  Cydopentanes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  1-butylcyclopentanol  304 

-  l-(S-chk>ropentyl>cyclopentanol  304 

-  cyclopentane($piro>cyck>butane 
derivatives 

-  l-(3-ethoxycarbonylpropyl)-l- 


hydroxycyclopentane  304 

-  1-hydroxybicyclopentyl  303 

-  l-hydroxy-HlO-methoxy- 

carbonyldecyO-cyclopentai  304 

-  l-isobutylcyclopentanol  304 

-  2-methoxycyclopentanone  626 

-  l-thexylcyck>pentanol  303 

-  of  the  Ring  Skeleton 


-  3-acetoxy-2-(3,3-ethanediyl- 

dioxy-l-oxooctyl)-5-formyl- 
amino- l-(7-nitriloheptyl)- 
cyclopentane  597 

-  3-hydroxy-l-(6-methoxy- 

carbonylhexyD-5-oxo-2^3- 
tetrahydropyranyloxyoctyl)- 
cyclopentane  597 

-  Miacdlaneous  Types 

Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-bis(dimethylamino- 

carbonyl]-cyclopentane  717  (2568) 

-  cyclopentanealdehyde  497  (2306) 

Reactions 

-  Fusion  of  New  Rings 

-  l-isopropenyl-2-(4-oxo-2- 

butyO-cyclopentane  +  tin(lV) 
diloride  519 

Cydopentalc  }-l  ,3t4-oxadiazine 


-  4,4a,S,7a-Tetrahydiocyck>penta(e|- 
1,3,4-oxadiazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-acyl  derivatives  from  2,3- 
diacyl-2, 3-diazabicyck>(  2. 2. 1  ]- 
hept-5-enes,  thermally  512  (2369) 

Cyclopenta(a]phenanthrene 


n 


-  (jonanes 
Reactions 

-  Thmsformation  of  the  Ring  Skeleton 

-  3,3;17,17-bis|ethylenedioxy)- 

5,10-epoxy-13-methylgonane  + 
tosylhydrazine/dichloromethane/ 
acetic  add  247 

Cydopenta|b]quiiioline 


-  2,3, 5,6,7, S-Hexahydio-ltf- 
cyclopenta(b]quinoIines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-0X0  derivative  331  (2122) 

-  8-0X0  derivative  331  (2122) 

(ydopentalc  Iquinoline 


•  $ 

-  2,3,6,7,8,9-Hexahydio-l/f- 
cyciopenta|c]quinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  ^methyl-9-oxo  derivative  331  (2122) 
Cyciopentdb  Ithiophene 


iH-  BH- 


-  4/f-Cydopenta(b|thiophenes 
Synthesis 

-  of  the  Rir^  Skeleton 

-  4-hydroxy-5-nitro  derivative  147  (1969) 

-  6/f-Cydopenta|b)thiophenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  frhydroxy-5-nitro  derivative  147  (1969) 

-  5,6-Dihydro-4tf-cyclopenta(b)- 
thiophenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  4,6-dihydroxy-5-nitro  deriva¬ 
tive  147  (1969) 

Cydopentaundecene 


-  4,5,10,1  l-Tetradehydrocyclo- 
pentaundecenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  4-hydroxy(acetoxy)- 

1,6-heptadiyne  (2  steps)  249 

Cydopentenes 

-  Heterosubstituted  Cydopentenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-iodo-3-oxocyclopentene  643  (2468) 

-  l-bromo-2-hydroxy-3-oxo- 

cydopentene  185 

-  l,2-dihydroxy-3-oxocyclo- 

pentene  186 

-  of  the  Ring  Skeleton 

-  3,4-bis{2,6-dimethylphenyl- 

imino]-l,2-diphenyl-5-oxo- 
cydopentene  691 

-  4'Chloro-3H>xocyclopentenes  from 

alkenoyl  chlorides,  acetylene,  and 
aluminum  chloride  21 1  (2004) 

-  3K>xocyclopentenes  from  alkyl 
2-alkenoates  and  polyphosphoric 

acid  274  (2038) 

-  3-oxocyclopentenes  from  a,a’- 
dibromo-ketones,  enamines, 

and  octacarbonyldiiron  497  (2305) 
Reactions 

-  Fusion  of  New  Rings 

-  1-amino- 3-oxocyclopentene  + 
propynal  p-toluenesulfonic 

add  331  (2122) 

-  1-methoxycyclopentene  + 

carbene  494  (2295) 


Cydopolyenynes  (>  C,o) 

-  C„-Cyclopotyen)mes 
Synthesis 

-  1 , 3,5,7, 1 1-cyclododecatetraene- 

5,9^iyne  249 

-  1,5,9-cyclododecatriene- 

3,7,1 1-triyne  242 

-  1,5,9-cyclododeca- 3,7,1 1-triyne  249 

-  C,4-Cydopolyenynes 
Synthesis 

-  6,13-dihydroxycyck>deca- 

1,3,8,10-tetrayne  249 

-  C„ -Cydopolyenynes 
Synthesis 

-  1,3,7,11-cyclopentadecatetraene- 

5,9,1 3-triyne  249 

Cyclopolyynes(>  C„) 

-  C,,-Cyclopoly]nies 
Synthesis 

-  cyclododeca-l,3,7,9-tetrayne  249 

Reactions 

-  cyclododeca-l,3,7,9-tetrayne 

potassium  f-butoxide  249 

Cyckipropabenzenes 


Synthesis 

-  1,1-dimethoxycarbonylcyclo- 

propabenzenes  from  cyclopentadiene 
<5-spiro-3>-4,5-dimethoxycarbonyl- 
3tf-pyTazoles  by  irradiation  143  (1952) 
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Cyck>piopalc][2,l  JbenzothUziiie 


t,3-Dihydro- 


-  l,l*>3«7b-Tetrahydiocyclo> 
pioi^«]l2,l  Ibenzothiazines 

Synthais 

-  of  the  Ring  Skeleton 

-  ^xide  679 

Cyck>piopa[e]naphtho|  l,2-c][  1,2) 

thiazine 


1.3-Dihydro- 


-  l,2a,3,3a-Tetiahydiocyck>pKroafd] 
naphtho)  l,2-c)l  l,2]thiazine8 

Synthetb 

-  of  the  Ring  Skeleton 

-  2-oxide  679 

CyclopK^a(e|naphtho|2,l-c  |[  1,2] 

thiazine 


1,3-Dihydre- 


-  l,la,3,9b-Tetiahydiocyclopio- 
pa|e|naphthol2,l-c][  l,2]thiazine8 

Synthetii 

-  of  the  Ring  Skeleton 

-  2-oxide  679 

Cyclopiopanes 

-  General 

Synthesis 

-  of  the  Ring  Skeleton 

- from  alkenes  and  dibromomethane/ 

sodium  bis(trimethylsilyl]-amide  201 

- from  alkenes,  diiodomethane, 

and  zinc/silver  549 

-  Cyclopropane  and  Caibo-Substituted 
cyclopiopanes 

Synthesis 

-  of  the  Ring  Skeleton 

-  l-acetyl-2-alkoxycarbonylcyclo- 
piopanes  from  chloroacetone, 
alkyl  2-alkenoates,  and  copperfl) 
oxide/t-butyl  isocyanide  276  (2048) 

-  acetyicyclopropane  550 

-  3-acetyH,2-dialkoxycarbonyl- 
cyclopropanes  from  chloroacetone, 
diaDcyl  butenedioates,  and 
copper(l)  oxide/t-butyl 

isocyanide  276  (2048) 

-  l-alkoxycarbonyl-2-cyanocyclo- 

propanes  from  alkyl  chloro- 
acetates,  2-aIkenenitriles,  and 
copper(I)  oxide/f-butyl  iso¬ 
cyanide  276  (2048) 

-  l-alkoxycarbonyl-2-cyanocyclo- 
propanes  from  chloroacetonitrile, 
alkyl  2-alkenoates,  and  copper(I) 
oxide/f-butyl  isocyanide  276  (2048) 

-  1-aminocarbonyl-i-ethoxy- 


carbonylcyclopropanes  from 
2-amino-3^thoxycarbonyl-4,5- 
dihydrofuran  by  inadiation  585  (2412) 

-  1-aminocarbonyl-l-ethoxy- 

carbonylcyclopropanes  from 
2-amino- 3^thocy  carbonyl-4,5- 
dihydrofurans  by  inadiation  429  (2174) 

-  cis-  and  (optically  active)  trans- 

dipropylcyclopropane  200 

-  l,2-bis[dimethylaminocarbonyl]- 

cyclopropane  717  (2568) 

-  cyanocyclopropane  550 

-  3-cyano-l,l-dimethoxycarbonyl- 

2,2-dimethylcyclopropane  433  (2189) 

-  cyclopropyl  ketones  from  3- 
acyloxyaUcyltriphenylphosphonium 
bromides  and  potassium  r-but- 

oxide  642  (2465) 

-  1,2-dialkoxycarbonylcyclO' 
propanes  from  alkyl  acrylates 

and  alkyl  chloroacetates  505  (2337) 

-  1,2-diaftoxycarbonylcyclo- 

propanes  from  alkyl  chloro¬ 
acetates,  alkyl  2-alkenoates,  and 
copper(I)  oxide/r-butyl  iso¬ 
cyanide  276  (2048) 

-  1.2-diphenylcyclopropane  494  (2295) 

-  formylcyclopropane  550 

-  l-formyl-2-methylcyciopropane  550 

-  methyl  cyclopropanecarboxylate  550 

-  1,2,3-trialkoxycarbonylcyclo- 

propanes  from  alkyl  chloroacetates, 
dialkyl  butenedioates,  and  copper(I) 
oxide/r-butyl  isocyanate  276  (2048) 

-  Cyclopropane  Hydrocarbons 

Synthesis 

-  of  the  Ring  Skeleton 

- from  alkenes  and  a  reactant 

prepared  from  zinc  dust, 

copperd)  chloride,  and 

diiodomethane  320  (2080) 

-  Hetoo-Substitutted  Cyclo¬ 
propanes 

Synthes 

-  of  the  Ring  Skeleton 

-  acetoxycyclopropane  550 

-  3-bromo-l,l-dimethoxycarbonyl- 
2,2-dimethylcyclopropane  433  (2189) 

-  2-bromo-l-phenylcyclopropane  201 

-  2-chloro-l-phenylcyclopropane  201 

-  cyclopropyltriphenylphosphonium 

bromide  430  (2176) 

-  Miscellaneous  Types 

Synthesis 

-  of  the  Ring  Skeleton 

-  bi-cyclopropylidene  550 

-  l,r-bisltrimethylsiloxy)-bi- 

cyclopropane  550 

-  cyclopropane<spiro)cyclopropane- 

<spiro)cyclopropane  550 

-  8-(tetrahydropyran-2-yloxy> 

bicyclo)  4. 2.0)octane<7-spiro>- 
cyclopropane  550 

-  1,2,3-tribenzoylcyclopropane 

from  S-(2-oxo-2-phenyl-l-tri- 
methylstannylethyl)-tetrahydrothio- 
phenium  chloride  by  irradia¬ 
tion  283  (2135) 

Reactions 

-  Ring-Cleavage  Reactions 

-  3-methyl-5-oxo-4,5-dihydro- 


pyrazole(4-spiro>cyclopropane  + 
hydrochloric  acid  161 

9,10-Cyclopropanoanthtacene 


9,10-Oihydro- 

-  9,10-Dihydio-9,10-cyck>pto- 
panoanthracenes 

Synthesis 

-  of  the  Ring  Skeleton 
- from  anthracenes  and 

cyclopropenes  679 

Cyclopropa(/|phenanthrene 


-  la,9b-Dihydro-l/f-cyclopropa- 
(/Iphenanthrenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  7,7-dichloro  derivative  317 

Cyclopropenes 

-  Geneiid 
Reactions 

-  Fusion  of  New  Rings 


—  with  anthracenes  679 

- with  carbenes  689 

- with  1,3-dienes  676 

- with  1,3-diphenylbenzolc]- 

furan  680 

- with  furans  680 

-  Transformation  of  the  Ring  Skeleton 

- with  alkynes  694 

- with  cyclopentadienes  678 

- with  cyclopentadienones  679 

- with  diazomethyl  compounds  685 


-  Cycloptopene  and  Carbo-Substituted 
Cyclopropenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  1,2-diphenylcyclopropene  205 

-  of  the  Rit^  Skeleton 

-  from  allyl  chloride  and  sodium 

amide  676 

Reactions 

-  Transformation  of  the  Ring  Skeleton 
- intramolecular  ring-enlargement 

reactions  688 

-  3-acetyl-l,2-diphenylcyclo- 

propene,  irradiation  682 

-  3,3-dimethylcyclopropene  + 

benzyne  684 

-  3-ethoxycarbonyicyclopropenes 
•V  lithium  alanate/aluminum 

chloride  637  (2444) 

-  3-(l-oxoalkyl)-cyclopropenes  + 
lithium  alanate/aluminum 

chloride  637  (2444) 

-  Cyclopropenones  and 
Cyclopropenethiones 

Synthesis 

-  from  Like  Ring  Skeletons 

-  diphenylcyclopropenone  676 

-  of  the  Ring  Skeleton 

-  polymethylenecyclopropenones 
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from  a,a’-ditoomocycloa]kanones 
and  triethylamine  24S 

Reactions 

-  Fusion  of  New  Rings 

-  with  arylsulfines  679 

-  Ring-Oeavage  Reactions 

-  polymethylenecyclopropenones, 

thermal  decarbonylation  245 

-  Thim formation  of  the  Ring  Skeleton 

-  cyclopropenones  +  aziridines  685 

-  cyclopropenones  diazomethane  685 

-  cyclopropenones  +  l.Miphenyl- 

benzo{c]furan  676 

-  cydopropenones  -t-  7V-heteroarenes  690 

-  cyclopropenones,  thermal  (3+2] 

cycloaddition  686, 687 

-  diphenylcyclopropenethione  + 

pyrazines  448  (2252) 

-  diphenylcyclopropenethione  + 

pyridazines  446  (2245) 

-  diphenylcyclopropenethione  + 

quinoxalines  448  (2252) 

-  diphenylcyclopropenone  + 
dimethy)-2-oxoalkylidenesulfuranes  691 

-  diphenylcyclopropenone  +  2,6- 

dimethylphenyl  isocyanide  691 

-  diphenylcyclopropenone  + 

phenylmethaniminium  salts  685 

-  Hetero-Sabstituted  Cydopropenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3.3-dichloro-l,2-dipheny)- 

cyclopropene  205 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3-azidotriphenylcydopropene, 

thermal  rearrangement  686 

-  dimethylcydopropenethione  + 

dimethyl-2-oxo-2-phenylethylidene- 
sulfurane  691 

-  Misceilaneoiu  Types 

Reactions 

-  Thmsfor.nation  of  the  Ring  Skeleton 

-  3,3’-bi-cydopropenyl  derivatives, 

thermal  trai^ormation  682 

Cycloptopylium  Salts 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  3-chloro-l,2-diphenylcyclo- 

propyUum  tetrachloroahinAinate  + 
dimethylamine-borane/dimethyl- 
formamide  205 

Cycloundeca(<te  (naphthalene 


-  7,8,13,14-Tetiadehydro-9,10,11,12- 
tetnh;^ioc3rcloundeca(</,e  (nai^tha- 
lenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  1,8-diethynylnaphthalene 

(diUthio  derivative)  and  1,4- 
diiodobutane  251 

Cydoandecadienes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  1,6-cycloundecadiene  612 


Cydoundecatrienes 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,2,7-cycloundecatrienes 

612 

Cycloundec3mes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  cycloundecyne 

244 

-  of  the  Ring  Skeleton 

- from  cyclododecanone  and 

bromine  (3  steps) 

245 

Deuterio  Compounds 

-  C-Deuterk)  (jompounds 

Synthesis 

-  by  HID  Exchange 

-  l-methoxy-3-oxocydooctene-2-</  239 

-  by  Reduction  Reactions  using 
Deuterium  or  Deuterium  Daivatives 

-  aldehydes- !•</  from  2-a|]cyl-5,6- 

dihydTO-4^-l,3-oxazines  and  (1.) 
sodium  borodeuteride,  (2.)  aqueous 
acid  336, 337 

-  O-Oeuterio  Compounds 

Synthesis 

-  by  H/D  Exchange 

-  alcohols-O-d  from  alcohols  and 


deuterium  oxide  254 

-  by  Hydrolysis  Reactions  usind  D^O 

-  alcohols-(M  from  dialkyl 

carbonates  255 

-  alcohols-fW  from  dialkoxydimethyl- 

silanes  (+  deuterium  chloride)  257 

-  alcohols-O-d  from  dialkyl  oxalates  257 

-  alcohols-O-d  from  trialkyl  borates  255 

-  /-butanoH></  from  /-butyl 

acetate  257 

-  /-butanol-O-d  from  /-butyl 

benzoate  257 

-  ethane-l,2-dio)-0-<f,  from  2-oxo- 

1,3-dioxolane  256 

-  ethanol-O-d  from  diethoxydimethyl- 

silanes  (+  deuterium  chloride)  257 

-  ethanol-Od  from  diethyl  sulfite  256 

-  ethanol-O-if  from  tetraethyl 

orthocarbonate  258 

-  ethanol-O-d  from  triethyl  ortho¬ 
formate  258 

-  ethanol-O-d  from  tetraethyl  ortho¬ 
silicate  256 

-  methanol-O-d  from  acetone 

dimethyl  acetal  258 

-  methanol-O-J  from  dimethyl 

carbonate  256 

-  methanol-O-d  from  magnesium 

methoxide  and  D,  O  254 

-  2-octanolO-(f  (optically  active) 

from  (+>2-acetoxyoctane  257 

-  pentanol-O-d  from  tripentyl  borate  255 

-  Miscellaneous  Methods 

-  phenols-Od  from  aryl  trimethyl- 

silyl  ethers  and  methano)-0</  25'^ 


-  S-Deuterio  Compounds 
Synthesis 

-  Miscellaneous  Methods 

-  arenethiols-S^  from  aryl 

trimethylsilyl  sulfides  and 
methanol-O-d  257 

Diacyl  Pooxides 
Synthesis 

-  bis(polynitroacyl|peroxidesfrom 


potassium  polynitroalkanoates 
and  fluorine  586  (2417) 

Reactions 

-  diacyl  peroxides  +  CH  compounds 
(C-acyloxylation)  1,  15 

2,3-Diazabicyclo(  2.2.1  (heptane 


-  2,3-Diazabicyclo(2.2.1)hept-S-enes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,3-diacyl  derivatives  from 
diacyl  diazenes  and  cyclo- 

pentadine  512  (2369) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2,3-diacyl  derivatives,  thermal 

reanangement  512  (2369) 

2,S-Dlazabicyclo(2.2.2]octane 


-  2,5-Diazabicycloi2.2.2]octanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,5-diaryl-3,6-dioxo-2,5-diaza- 
bicyclo(2.2.2]octanes  from 
/V’,Af’-diaryl-2,5-dibromohex- 
anediamides  and  potassium 

fluoride  97  (1930) 

1,2,3-Diazaborin 


-  l,2,3-Diazaborin8 
Synthesis 

-  of  the  Ring  Skeleton 

- from  thieno(e]-2,3,l-diazaborins 

and  Raney  nickel  327  (2109) 

1 ,3,2,4-Diazadiphosphete 


-  l,3,2,4-Diazadiphoq>hetidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-bis(dimethylamino)-l,3-dibenzyl 

derivative  548 

-  2,4-bisidimethylamino]-l,3- 
diaryl  derivatives  fr ...  .i  arylamines 

and  hexamethylphosphoric  triamide  548 
Diazene  IV-Oxides  (Azoxy  Compounds) 

-  DiaiykUazene  IV-Oxides 
Synthesis 

-  symmetrical  diaryldiazene  ^-oxides 

from  nitrobenzenes  by  reduction 
with  sodium  borohydride  (+  co- 
baltai)  chloride]  88  (1900) 

Diazenes 

-  General 
CycUzation  Reactions 

- with  cyclopentadiene  512  (2369) 

-  Cyanodiazenes 
Reactions 

-  without  CycUzation 
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-  cyano-phenyidiazenes  +  2- 

naphthol  713  (2SS3) 

-  Dialkyidiazeiies 
Synthetis 

-  from  Other  ON  Compounds 
- from  M^-<li>lkylsulfainides 

and  (1.)  sodium  hydride,  (2.) 
f-butyl  hypochlorite  633 

-  DiaiyldiiMnes 
Synthesis 

-  from  Other  C-N  Compounds 

-  from  nitroarenes  and  sodium 

bis(  2-methoxyethoxy  haluminum 
hydride  232 

- from  nitiosobenzenes  and  tri- 

phenylarsine  phenylimine  383  (2136) 

-  diphenyldiazenes  from  anilines 

and  chloroamine  208  (1990) 

-  by  Other  Methods 

-  bis|2-hydroxy-l-naphthyl)- 

diazene  364 

Reactions 

-  CycUzation  Reactions 

-  )V-(2-acylaminomethylphenyl)- 
phenyldiazenes  +  base  590  (2435) 

-  without  CycUzation 

-  4-methylphenylphenyldiazene$  + 
A(-phenyIbenzaldimines  502  (2324) 

-  DiazenedkaiboxyUc  Add  Derivati^ 
Reactions 

-  CycUzation  Reactions 

-  diethyl  diazenedicarboxylate  + 

furans  654  (2510) 

-  without  Cycltation 

-  diethyl  diazenedicarboxylate  + 
A(,Ar-disubstituted  thioureas  718  (2570) 

-  diethyl  diazenedicarboxylate  + 

mercaptans  1 10 

-  Miscellaneous  Types 
Synthesis 

-  Ar.(l-cyanocyclohexyl>)V’- 
methoxycarbonyldiazenes  from 
N-(  l-cyanocydohexyD-TV- 
methoxycarbonylhydrazines 

and  bromine  143  (1955) 

1,2-Diazepine 


-  4,5,6,7-Tetrahydio-l,2-diazepines 
Synthesis 

-  of  the  Ring  Skeleton 

-  7-0X0  derivatives  from  5-oxo- 
alkanoic  acids  and  alkylhydraz- 

ines  514  (2376) 

-  Hexahydro-l,2-diazepines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-bisltrifluoromethyll-3,7- 

dioxo  derivative  444  (2237) 

1,3-Diazete 


-  1,3-Diazetidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,3-di-/-butyl-2,4-dioxo-l,3- 

diazetidine  386  (2155) 


1,2-Diazodne. 


-  Octahydjo-l,2-diazocines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-bis(trifluoromethyl)-3,8- 

dioxo  derivative  444  (2237) 

Diazo  Compounds 

-  General 
Synthesis 

-  general  routes  (scheme)  351 

Reactions 

- metallation  354 

-  diazomethyl  compounds  + 

mercuric  oxide  354 

-  diazomethyl  compounds  of 

suffldent  C-1  proton  lability  1,1’, 
3,3’-tetraphenyl-2,2*-biimiduoli^ 
inylidene  360 

-  diazomethyl  compounds  silver 

oxide  354 

-  Aiyldiazoalkanes 
Synthesis 

-  1-diazoindene  363 

-  Bis-diazo<bmpounds 
Synthesis 

-  l,3'bis(diazo)-2,4-dioxo-4-phenyl- 

1-phenylsulfonylbutane  366 

-  2,4-bis|diazo|-l, 3,5-triketones 
from  1,3,5-triketones  and  tosyl 

azide  364 

-  Diaiyidiazomethanes 
Synthesis 

-  9-diazo-10-oxo-9, 10-dihydro- 

anthracene  363 

-  9-diazothiaxanthene  10,10-dioxide  363 
Reactions 

- with  3-sub$tituted  3-alkoxy-l- 

aOcynes  and  potassium  t- 

butoxide  499  (2315) 

-  o-Dlazo-aldehydes 
Synthesis 

- from  2-dimethylaminomethyl- 

enealkanab  and  tosyl  azide  371 

Reactions 

-  diazoacetaldehyde  tertiary 

boranes  713  (2551) 

-  Diazoalkanes 
Synthesis 

-  from  aldehyde-  or  ketone 
arenesulfoiiylhydrazones  and 

base  129 

- from  enamines  and  tosyl  azide  370 

-  chlorodiazomethane  353 

-  diazomethane  370,  371 

-  diazonitromethane  352,  638  (2447) 

-  dinitrodiazomethane  352,  638  (2447) 


Reactions 

-  1-diazoalkanes  acyl  chlorides  353 

-  1-diazoalkanes  carboxylic 

anhydrides  in  situ  353 

-  diazomethane  2-alkenoyl 

chlorides  353 

-  diazomethane  +  r-butyl  hypo¬ 
chlorite  353 

-  diazomethane  1,2-dioxoindanes 

dimethyl  acetylenedicarboxy- 
late  358 


-  diazomethane -t- 1,2-dioxoindanes 


tetrahak>-o-benzoquinones  360 

-  diazomethane  *  l-phenyl-2,3,4- 
trioxo- 1 , 2, 3,4-tetrahy  dro- 

quinoline  360 

-  diazomethyl  compounds  cyclo- 

propene  derivatives  685 

-  Diazoalkenes 
Synthesis 

-  3-diazopropene  371 


-  l-Diazoalkyl  Sulfones 
Synthesis 

-  2-amino- 1-diazoalkyl  sulfones 
from  diazomethyl  sulfones 


and  enamines  360 

-  diazomethylenedisulfones  from 
methylenedisulfones  and  tosyl 

azide  366 

-  diazomethyl  sulfones  from  1- 
diazo-2-oxopTopyl  sulfones 

and  strong  base  361 

-  l-diazo-2-nitriloethyl  phenyl 

sulfone  368 

-  l-diazo-2-oxoalkyl  sulfones  from 
2-oxoalkyl  sulfones  and  tosyl 

azide  366 

-  2-diazo-3-oxo-2,3-dihydrobenzo- 

|b|thiophene  1,1-dioxide  365 

-  ethyl  diazo-4-methylphenyl- 

sulfonylacetate  365 

-  ^-tosyl-diazo-4-methylphenyl- 

sulfonylacetamide  365 

Reactions 

-  diazomethyl  phenyl  sulfones 

nitric  acid  586  (2419) 

-  diazomethyl  sulfones  + 

enamines  360 

-  l-diazo-2-oxopropyl  sulfones, 

C-C  cleavage  by  strong  base  361 


-  o-Diazocaiboxylic  Add  Derivatives 
Synthesis 

-  alkyl  2-diazoalkanoates  from 
aflcyl  2-aminoalkanoates  and 


pentyl  nitrite  645  (2475) 

-  alkyl  diazoacetates  from 
alkyl  2-diazo-3-oxobutanoates 

and  strong  base  361 

-  r-butyl  diazonitroacetate  352 

-  diazoacetk  add  piperidide  361 

-  2-diazo-3-(4-methylphenyl)-3- 

oxopropanenitrile  368 

-  diethyl  diazomalonate  363 

-  A^-diethyl-AT-sulfonylpropanim- 
idates  from  1-diethylaminopropyne 

and  sulfonyl  azides  373 

-  ethyl  broniodiazoacetate  358 

-  ethyl  chlorodiazoacetate  358 

-  ethyl  diazoacetate  371 


-  ethyl  2-diazo-4-alkenoates  from 
the  silver  derivative  of  ethyl 
diazoacetate  and  l-halo-2-alkenes  357 

-  ethyl  2-diazo-3-hydroxyalkanoates 
from  ethyl  oc-lithk>diazoaoetate 


and  aldehydes  or  ketones  358 

-  ethyl  diazoiodoacetate  358 

-  ethyl  2-diazo-3-nitrilo- 

propanoate  368 

-  ethyl  diazonitroacetate  352 

-  ethyl  2-diazo-3-oxobutanoate  363 

-  ethyl  2-diazo-3-oxo-3-phenyl- 

propanoate  357 
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-  ethyl  2-<liazo-3-oxo-3-tosylainiiK>- 

propanoate  36S 

-  ethyl  2-diazo-3-phenylpTopanoate  357 

-  ethyl  2-diazopropanoate  357,  371 

-  ethyl  diazo-tosylacetate  365 

-  ethyl  diazotrimethylsilylacetate  357,  358 

-  ethyl  2-diazo-3,3,3'triphenyl- 

propanoate  358 

-  ethyl  ^-suIfonyl-2-diazoalkaniini- 
dates  from  ethyl  1-propynyl  ethers 

and  sulfonyl  azides  372 

-  methyl  3-arylamino-2-diazo- 
propanoates  from  methyl  acrylate 

and  azidoarenes  372 

-  methyl  nitrodiazoaoetate  368 

-  ^-tosyl  diazo-tosylacetamide  365 

Reactions 

-  alkyl  2-diazo-3-oxobutanoates, 

OC  cleavage  by  strong  bases  361 

-  alkyl  2-diazo-3k)xo-3-phenyl- 
propanoates  +  diaUcyl 

sulfoxides  647  (2485) 

-  ethyl  diazoacetate amino- 

stannanes  356 

-  ethyl  diazoacetate  *  mercuric 

oxide  354 

-  ethyl  diazoacetate  +  nitrogen(V) 

oxide  352 

-  ethyl  diazoacetate  tris(  1-alky- 

nyl]-boranes  504  (2334) 

-  ethyl  diazoacetate  vfc-di- 

or  -tricarbonyl  compounds  358 

-  Diazocydopentadienes 
Synthesis 

- from  cyclopentadiene  and  tosyl 

azide  130 

- from  lithium  cyclopentadienide 

and  tosyl  azide  362 

-  alkyl  5-diazocyclopentadiene-l- 
and  -2-carboxIates  from  alkyl 
cydopentadiene-  1-carboxylates 

and  tosyl  azide  362 

-  2-  and  3-diazonitrocyclopentadiene  352 

-  5-diazo-l,3-  and  5-diazo-l,4- 
cyclopentadienes  from  1,4- 
diphenylcyclopentadiene  and 

tosyl  azide  362 

-  diazotetrabromocyclopentadiene  353 

-  diazotetraphenylcyclopentadiene  363 

-  5-diazo-l,2,3-triphenylcyclopen- 

tadiene  363 

-  2,5-diiododiazocyclopentadiene  354 

Reactions 

- with  yV-bromosucdnimide  353 

-  with  mercury(II)  acetate  354 

-  diazocyclopentadiene  +  dimethyl 

sulfoxide  647  (2485) 

-  diazocyclopentadiene  silver 

nitrate  +  benzoyl  chloride  352 

-  o-Diazo-^-dicarbonyl  Ck>mpound8 
Synthesis 

-  o-diazo-^iketones  from  0<like- 

tones  and  tosyl  azide  363 

Reactions 

-  2-diazo-l,3-dioxocyclohexanes 

+  copper/aqueous  sulfuric  add  183 

Reactions 

- OC  cleavage  by  strong  bases  361 

-  o-Diazo-ketones 
Synthesis 

- from  carboxylic  adds  and  (1.) 


cyclohexylcarbodiimide,  (2.) 

1- diazoalkanes  353 

- from  ot-formyl-ketones  and 

tosyl  azide  369 

-  aryl  o-diazobenzyl  ketones  from 
aryl  benzyl  ketones  and  tosyl 

azide  365 

-  l-bromo-2-phenylethenyl 

diazomethyl  ketone  353 

-  2-diazoacetyl-l-phenylpropene  353 

-  l-diazo-3-butenyl  ketones  from 

silver  derivatives  of  diazomethyl 
ketones  and  3-iodopropene  357 

-  2-diazocycloaIkanones  from 

2- formylcycloalkanones  and 

tosyl  azide  369 

-  2-diazocydohexanone  369 

-  3-diazo-2,4-dioxo-l,2,3,4- 

tetrahydroquinoline  363 

-  2-diazo-l-hydroxy-l-methyl- 

3- oxoindane  360 

-  l-diazo-8a-hydroxy-2-oxodecahydro- 


naphthalene  360 

-  diazomethyi  1-phthalimidoalkyl 

ketones  from  og-phthalimidocarb- 
oxylic  acids  and  (1.)  dicyclo- 
hexylcarbodiimide,  (2.)  diazo¬ 
methane  353 

-  c>>-diazo-u>-nitroaoetophenone  368 

-  2-diazo-3-oxo-l-phenyl- 
iminoindanes  from  3-<)xo-l- 
phenyliminoindanes  and  tosyl 

azide  364 

-  3-diazo-2-oxo-3-phenylpropane  365 
Reactions 

-  l-acetyl-2-diazoacetylbenzene, 

base-catalyzed  cydiution  360 

-  tt-diazocydoalkanones  +  triethyl- 

borane  581  (2400) 

-  diazomethyi  ketones  +  vic-ii- 

or  tricarbonyl  compounds  358 

-  uHliazo-4-nitroacetophenone 

dimethyl  sulfoxide  647  (2485) 

-  l-diazo-2-oxo-4-(2-oxocyclo- 

hexyl)-butane,  base-catalyzed 
cyclization  360 

-  HeteiocycUc  Diazo  (impounds 
Synthesis 

-  4-diazo-3-methyl-5-oxo-l-phenyl- 

4,5-dihydropyrazole  368 

-  C-Metal  Doivatives 
Synthesis 

-  bis(diazo-(dichloro-l,3,5-triazinyl)- 

methylj-mercury  355 

-  bis(diazo-(dimethoxy-l,3,5-triazin- 

yO-methyll-mercury  355 

-  bis(  diazoethoxycarbonylmethyl]- 

dialkyltin  356 

-  bis(diazo-ethoxycarbonylmethyl)- 

mercury  354 

-  bis(trimethylgermyl)-diazo- 

methane  356, 357 

-  bis(trimethylplumbyl]-diazo- 

methane  356 

-  bis(trialkylstannyl]-diazomethanes 
from  diaUcylaminotrialkylstannanes 

and  diazomethane  356 

-  bis(  trialky  ktannyl]-diazomethanes 

from  trialkylstannyl  chlorides  and 
diazomethyllithium  357 

-  bis(triphenylstannyl]-diazomethane  356 


-  diazodimethylphosphonomethyl- 

lithium  354 

-  diazomethyllithium  354 

-  diethyl  2,2’-mercury-bis(7V- 

methylsulfonyldiazoacetimidate]  355 

-  diethyl  2,2’-mercury-bisliV- 

phenylsulfonyldiazoacetimidate)  355 

-  ethyl  diazotrialkylstannyiacetates 

from  ethyl  diazoacetate  and  dial- 
kylaminotrialkylstannanes  356 

-  ethyl  diazotributylstannylacetate  357 


-  ethyl  diazotriorganostannylacetates 

from  diethyl  2,2’-mercury-bis 
[diazoacetate]  and  bisttriorgano- 
stannyl]  sulfides  358 

-  1,1 -mercury-bisldiazoalkanes] 
from  diazo^anes  and  mercuric 

oxide  354 

-  l,l’-merciU'y-bis(diazomethyl 
ketones]  from  diazomethyi 

ketones  and  mercuric  oxide  355 

-  2,2’-mercury-bisl)V-methyl-)V- 

phenyl-jV'-phenylsulfonyldiazo- 
acetamidine]  355 

-  mercury  derivative  of  diazomethyi- 
diphenylphosphine  oxide  442  (2226) 

-  mercury  derivatives  of  diazo¬ 

methyi  compounds  from 
diazomethyi  compounds  and 
mercuric  oxide  355 

-  mercury  derivatives  of  diethyl 
diazomethanephosphonate  442  (2226) 


-  silver  derivatives  of  diazomethyi 

compounds  from  the  diazo 
compounds  and  silver  oxide  354 

-  silver  derivative  of  diazomethyl- 

diphenylphosphine  oxide  442  (2226) 

-  silver  derivative  of  diethyl  diazome¬ 
thanephosphonate  442  (2226) 

-  (diazo-diphenylphospinylmethyl)- 

silver  356 

Reactions 

-  diazomethyllithium  +  trialkyl¬ 
stannyl  chlorides  357 

-  diazomethyllithium  triphenyl- 

germyl  chloride  357 

-  diethyl  2,2’-mercury-bisldiazo- 

acetatej  bis|triorganostanny!] 

sulfides  358 

-  diethyl  2,2’-mercury-bis(diazo- 

acetate]  bromine  358 

-  diethyl  2,2’-mercury-bis{diazo- 

acetate]  iodine  358 

-  diethyl  2, 2’-mercury-bis(  diazo¬ 
acetate]  thionyl  chloride  358 

-  diethyl  2,2’-mercury-bisldiazo- 

acetate]  +  trityl  chloride  358 

-  ethyl  o-lithiodiazoacetate  + 

benzaldehyde  358 

-  ethyl  o-lithiodiazoacetate  + 

benzoyl  chloride  357 

-  ethyl  o-lithiodiazoacetate  + 

ketones  358 

-  ethyl  o-lithiodiazoacetate  + 

methyl  iodide  357 

-  ethyl  o-lithiodiazoacetate  + 

tributylstannyl  chloride  357 

-  silver  derivatives  of  diazomethyi 

ketones  +  3-iodopropene  357 

-  silver  derivative  of  ethyl  diazoace¬ 
tate  benzyl  bromide  357 
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-  silver  derivative  of  ethyl  diazoace¬ 
tate  +  l-lialo-2-alkenes  357 

-  Miacellaneoiu  Types 

Synthesis 

-  1-diazoalkyldiphenylphosphine 

oxides  by  diazchgroup  transfer  366 

-  diazomethyldiphenylphospine 

oxide  442  (2226) 

-  diethyl  diazomethane- 

phosphonate  370,  442  (2226) 

-  dimethyl  bromodiazomethane- 

phosphonate  358 

-  dimethyl  diazoiodomethane- 

phosphonate  358 

-  ^V-methyl-W-phenyWir-tosyl-a- 

diazo-aKdiphenyltosylimino- 
phosphinyl)-acetamidine  373 

-  substituted  diazomethanephosphonic 


acid  esters  by  diazo-group  transfer  367 
Reactions 

-  diazomethyldiphenylphosphine 

oxide  +  mercuric  oxide  355 

-  diazomethyldiphenylphosphine 

oxide  +  l,l’,3,3’-tetraphenyl-2,2’- 
biimidazolidinylidene  361 

-  diazomethyldiphenylphosphine 

oxide  +  Wc-triketones  358 

-  diethyl  diazomethanephosphonate 

+  mercuric  oxide  355 

-  diethyl  diazomethanephosphonate 

+  l,r,3,3’-tetraphenyl-2,2’- 
biimidazolidinylidene  361 

-  dimethyl  diazomethanephosphonate 

+  indanetrione  359 


Diazonium  Betaines 

-  Aromatic  Diazonium  Betaines 
Synthesis 

-  l-diazonionaphthalene-2-oxide  364 

Diazonium  Salts 

-  Aromatic  Diazonium  Salts 
Reactions 

-  C-C  Coupling  Reactions 

-  benzenediazonium  chlorides  + 

2-acetyl-4-butanolidc  163 

-  Miscellaneous  Reactions 
- reduction  with  tributyl- 

stannane  705  (2524) 

- reduction  with  triethyl- 

silane  705  (2524) 

Dibenzo(h,/]azepine 


5H- 


-  S/^Dibenzo|hJ]azepine8 
Synthesis 

-  fmm  Like  Ring  Skeletons 

-  1-propenoyl  derivative 
Dibeiizo(&,/1azocine 


10  "Jl 

■go 


-  Dibenzo[h/|azocine8 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  5-azido-5#-dibenzo- 
|i;<ncycloheptenes  by 
irradiation 


594 


389  (2167) 


Dibenzo(a,g]cyclododecene 


-  S,7,13,lS-Tetradehydrodibenzo- 
(a,g]cyclododecenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  1,2-diethynylbenzene  and 

copper(II)  acetate/pyridine  249 

Dibenzo(4t,d)cycloheptene 


-  S/F-Dibento(a,</)cycloheptenes 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  10-bromo  derivatives  +  lithium 

piperidide  239 

-  Transformation  of  the  Ring  Skeleton 

-  5-azido  derivatives,  irradia¬ 
tion  389  (2167) 

-  10,ll-Dihydro-5#-dibenzo- 
(4,</]cyck>heptenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo  derivative  613 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  5-chloromethylene  derivative  + 

phenyUithium  242 

Dibenzoi4;e]cyclooctene 


-  5, 6-Didehydro- 1 1,1 2-dihydTO- 
dibenzof(i;e]cyclooctenes 

Synthesis 

-  fiom  Like  Ring  Skeletons 
- from  5,6-dibromo-5,6,ll,12- 

tetrahydrodibenzo[a,‘e]cyclo- 
octenes  and  potassium  f-butoxide/ 
A^-methylhexahydropyrazine  240 

-  S,6-Dihydtodibenzo(4:c]cyclooctene8 
Synthesis 

-  of  the  Ring  Skeleton 

-  10-phenyl  derivative  242 

-  5,6,1 1,12-Tetrahydrodibenzo- 
|4'C]cyclooctene8 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  613 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  5,6-dibromo  derivative  +  potassium 

f-butoxide  +  )V-methylhexahydro- 
pyrazine  240 

DibenzolhJll7,4)diazocine 


-  5,6,1 1,12-Tetrahydrodibenzo- 
l^>/lU,4]diazocines 

Synthesis 

-  of  the  Ring  Skeleton 


-  from  l,2-bis(bromomethyl)- 

benzene  and  1,2-bisltosylamino]- 
benzenes  283  (2072) 

Reacttons 

-  Fution  of  New  Rings 

-  -  with  aldehydes  283  (2072) 

Dibenzofuran 


-  Dibenzofuranhim  Salts 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-methyldibenzofuranium  tetra- 

fluorolwrate  432  (2185) 

Dibenzoldie,  mn  jnaphthacene 


-  Dibenzol</tf;mR]naphthacene8 
Synthesis 

-  of  the  Ring  Skeleton 

- from  1,8-diethynylnaphthalene, 

dicopper  derivative,  and  1,8- 
diiodonaphthalene  25 1 

- from  8-iodo-l-naphthylethynyl- 

copper  251 

Dibenzo[6,/loxepin 


-  Dibenzo(6/)oxepiiis 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  10-bromo  derivative  +  lithium 

piperidide  239 

Dibenzol6,e]phosphorin 


-  Dibenzo|6,e)phoq>horiiu 
Synthesis 

-  fiom  Like  Ring  Skeletons 
- from  5-chloro-5,10-dihydro- 

dibenzol6,/]phosphorin 

and  DBN  593 

-  5,10-Dihydrodibenzo|6,e] 
phoq>horin8 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  5-chloro  derivative  +  DBN  593 

Dibenzo[(fe,g]quiiioline 


-  5,6,6a,7-Tetrahydio-4/f-dibenzo- 
(<fe,g]quiiiolines 

Synthesis 

-  of  the  Rir^  Skeleton 

-  from  l-benzyl-l,2,3,4-tetrahydroiso- 
quinolkies  by  oxidative  cyclization  66 1 
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Dibeiizo(&,/)tilef>in 


-  Sfi-DM>eiizo(frJ)filepim 
Sytahalt 

-  from  Uke  Ring  Skektoru 

-  S,5-diphenyl  derivative  594 

DftenzofK'/lthMpin 


m  II 


-  DibenzolftJlthiqMiu 
Reactions 

-  with  Retention  of  the  Ring  Skekton 

-  l(>-broiiK>dibenz^6;/)thiepin 
S.Snlioxide  lithium 

IMperidide  239 

Dibeiuothiopheiie 


-  DibeazothiophMiet 
Synthesis 

-  from  Uke  Ring  Skeietons 

-  dibenzothiophene  5,S-dioxide  561 
Dicarboxytk  Add  Anhydrides 

nfer  also  to  the  corre^nding  Hetero¬ 
cyclic  Systems 

-  Gen^ 

Reactions 

- with  hexamethylphosphoric 

triamide  634 

- with  methyl  2-amino-3-hydroxy- 

alkanoate  hydrochlorides  446  (2244) 
- with  sodium  borohydride  732  (2591) 

-  PhthaHc  Anhydrides 
Synthesb 

-  tetrachlorophthalic  anhydride  678 
Dkatboxyiic  Acid  Diamides 

-  Genend 
Synthesis 

-  from  Uke  Carbon  Skeletons 

-  bisITV^-dialkylcarboxamides] 

from  cyclic  dicarboxylic  anhydrides 
and  hexamethylphosphoric  tria¬ 
mides  634 

-  Anenedkatboxamides 
Synthesis 

-  allene-1, 3-dicarboxamides  from 

A^-disubstituted  ynamines  and 
carbon  dioxide  144(1959) 

-  Atenedicarboxaiiddes 
Synthesis 

-  ^V-alkylAr-alkylthkKorarylthio)- 
phthalamides  from  /f-alkyl- 
thiophthalimides  and  primary 

amines  144  (1958) 

-  Af^JV’^-tetramethylarene- 
dicarboxamides  from  arene- 
dicarboxylic  anhydrides  and 
hexamethylphosphoric  triamide  634 

-  Dienedkarboxamides  (ooitjiifated) 
Synthesis 

-  A^-diarylhexadknediamides  (mu- 

conk  acid  A^-diaryldiamides) 
from  A^7ir-diaryl-2,5-dibromo- 
hexanediamides  97  (1930) 


-  Catbocyclk  Non-Aromatk 
Dicarboxamides 

Synthesis 

-  l,2-bis(dimethylaminocarbonyl|- 

cyclopentane  717  (2568) 

-  l,2-bii4dimethylaminocarbonyl)- 

cyclopropane  717  (2568) 

DkarboxyUc  Add  Esters 
see  also:  Alkanedioic  Add  Esters, 
Alkenedioic  Acid  Esters,  Alkynedioic 
Acid  Esters,  Dieitedicarboxylic  Acid 
Esters  (conjugated),  Polyenedicarb- 
oxylic  Add  Esters  (conjugated), 
AUenedicarboxylic  Acid  Esters,  Enyne- 
dicarboxylic  Add  Esters  (conjugated), 
C^bocy^c  Non-Aromatic  Dicarboxylic 
Add  Esters,  Arenedicarboxylic  Acid 
Esters,  Heterocyclic  Dicarboxylic 
Add  Esters. 

-  Genoal 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  dimethyl  dicarboxylates  from 
dicarboxylic  adds,  methyl 

iodide,  and  caldum  oxide  262 

-  Dkarboxylk  Add  Monoesters 
Synthesis 

-  from  the  Corresponding  Dksters 

-  7-endo-methoxycarbonyl- 

bicyclo(4. 1.0]heptane-7-exo- 
carboxylic  acid  49 

-  Miscellaneous  Types 
Reactions 

-  Ester  Cleavage 

-  7-«xo-f-butoxycarbonyl-7-e»K/o- 
methoxycarbonylbicycloi  4.1.0] 
heptane,  sekdive  solvolysis  of 

the  t-butyl  ester  group  49 

DkarboxyUc  Add  FhK»ides 

-  Alkanediok  Add  Fhiorkles 
Synthesis 

- from  other  alkanedioic  acid 

fluorides  by  irradiation  714  (2556) 

Reactions 

-  CycUsation  Reactions 

- with  tetrafluoroformaldazine 

(+  cesium  fluoride)  444  (2237) 

-  without  CycUsation 

- photochemical  conversion  714  (2556) 

Dkarbox3rik  Add  Imides 
nfer  aiso  to  the  corresponding 
Heterocyclic  Systems 

-  MaMmides 
Synthesis 

-  jV-(l-methoxycarbonyl-l-alkenyl)- 

maleimides  from  maleic  anhyd^ 
des  and  methyl  2-amino- 3-hydroxy- 
alkanoate  hydrochlorides  446  (2244) 

-  PhthaUmides 
Synthesis 

-  AKl-methoxycarbonyl-l-alkenyl)- 

phthalimides  from  phthalic 
anhydrides  and  methyl  2-amino- 
3-hydroxyalkanoate  hydro¬ 
chlorides  446  (2244) 

Reactions 

-  JV-alkylthio-  and  A'^arylthio- 
phthalimides  -*■  primary 

amines  144  (1958) 

-  Sucdnimides 
Synthesis 

-  jV-fl-methoxy carbonyl- 1-alkenyl)- 


sucdnimides  from  sucdnk 
anhydrides  and  methyl  2-amino- 
3-hydroxyalkanoate  hydro¬ 
chlorides  446  (2244) 

-  A^-(2-hydroxy-l-methoxycarbonylalkyl)- 

succinimides  from  succinic  anhydrides 
and  methyl  2-amino-3-hydroxyalkanoate 
hydrochlorides  446  (2244) 

Reactions 

-  methyl  3-hydroxy-2-succinimido- 

alkanoates  potassium  hydrogen 
sulfate  446  (2244) 

Dkyanamkles 

Synthesis 

-  Tlf-substituted  dicyanamides 
from  primary  amines  and 

cyanogen  chloride  504  (2333) 

Dkydoocta]  l,4]diadenin 


-  l-6,S-13-Dodecahydrodicycloocta- 
(l,4)diselenins 

Synthesis 

-  of  the  Ring  Skekton 

- from  cyclooctanone  semicarb- 

azone  and  selenium(lV)  oxide  246 
Dicyclopentalb,<f)p)rridiiie 


-  1,2,3,6,7,8-Hexahydtodkyclopenta- 
I6,d]pytklines 

Synthesis 

-  of  the  Ring  Skekton 

-  5-methy  1- 1-0X0  derivaitve  331  (2122) 

DkyGk>paita(6,e  ]p)rrkline 


-  1,2,3,5,6,7-Hexahydrodicyclopenta- 
I6,e|pyridiiies 

Synthesis 

-  of  the  Ring  Skekton 

-  1-0X0  derivative  331  (2122) 

Dknecaiboxylk  Acid  Esters 

-  2,4-Alkadknoic  Add  Esters 
Synthesis 

-  from  UnUke  Carbon  Skeletons 

-  from  ethyl  2-alkynoates  and 
lithium  bi^l-aDcenyl]- 

cuprates  323  (2092) 

-  methyl  3-methyl-5-phenyl-2,4- 

pentadienoate  596 

Dknecarboxylk  Acids  (conjugated) 

-  2,4- Alkadienok  Adds 
Synthesis 

-  from  HeterocycUc  Compounds 

-  ci!r-2,4-pentadknoic  acid  440  (2219) 

-  from  Like  Carbon  Skektons 

-  4,5-dihydroxy-6-oxo-2,4-hexa- 

dknoic  acid  187 

Dknes  (coitjugated  only) 

-  General 
Reactions 

-  without  CycUsation 
- with  iodonium  nitrate/ 

pyridine  707  (2533) 
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-  Diene  Hydiocaibons 
Synthnk 

- from  2-alkenylidenetriphenyl- 

phosphoranes  and  aldehydes 
or  ketones  481 

- from  Mdialkylalumino- 

aOcanimines  and  (1.)  methylene- 
triphenylphosphorane,  (2.)  aldehydes 
or  ketones  481 

-  l-cyclohexylidene'2-but4ne  705.  (2526) 

-  symmetric^  non-terminal  dienes 

from  1-alkenyloopper  in  situ  69 

Reactions 

-  1 ,3-alkadienes  +  )V,A^,2-trimethyl- 
1-propeniminium  tetrafluoro- 

borate  in  situ  437  (2205) 

-  bi|cyclohexen-l-yl],  photo¬ 
chemical  valence  isomerization  248 

-  butadiene,  cyanation  with 

copper(I)  cyanide/iodine  438  (2212) 

-  butadiene  +  methyl  methacrylate, 

co-oligomerization  42 

-  butadienes o-benzoquin- 

ones  710  (2542) 

-  1,4-diphenylbutadiene  + 

methanesulfenyl  2,4,6- 
trinitrobenzenesulfonate  112 

-  Hetero-Substituted  Dienes 
Synthesis 

-  4-acylamino-l,l-dicyanobutadienes 

from  l*-l,3-oxazinium  salts  and 
malodinitriles  346 

-  l,l-bis(dimethylamino]-4-phenyl- 

1,3-butadiene  91  (1912) 

Reactions 

-  2,3-bis(trimethylsiloxy]-butadiene 

+  diiodomethane  550 

-  Miscellaneous  Types 
Synthesis 

-  ^-alkyKaryl>JV-(alka-l,3-dien-l- 

yl)-carbamoyl  chlorides  from 
a,d-unsaturated  A^alkyKaryl)- 
aldimines  and  carbonyl  chloride  39 

Reactions 

-  l-acetoxy-6-bromo-3,7-dimethyl- 
9-(2,6,6-trimethyH-cyclo- 
hexenyl)-l,4,8-triene  (C,,  bromide) 

+  DBN  592 

Dienynes  (ooiyi^ted) 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  9-acetoxy-3,5-nonadien-l-yne  594 

-  6-phenyl-3,5-hexadien-l-yne  594 

Di^cerides 

-  1,3-Diglycefides 
Synthesis 

- from  dihydroxyacetone  and 

(1.)  acyl  chlorides,  (2.)  sodium 
borohydride  326  (2101) 

Diindenof  l,24:r,2’-c)fhiorene 


-  10,15-Dihydio-SJMiindeno|l,2^; 
r,2*-c]fluotenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  3-phenylpropanoic  acid 


and  polyphosphoric  acid  614 

gem-Dimercaplo  Compounds 
Synthesis 

- from  ketones  and  hydrogen 

sulfide  (+  morpholine)  102 

-  2,2-dimercaptopropane  113 

Reactions 

-  with  benzene-1, 2-bis(sulfenyl 

chloride]  216  (2027) 

- with  ^alkyl  thiosulfonates  102 

-  2,2-dimercaptopropane,  thermolysis 

at  low  pressure  113 

Diols  (inchiding  O-Ac^l-,  D-Benzo^, 
0-Meqi-,  O-Tosyl-,  and  O^Ttiflyl 
Derivatives) 

-  1,2-DioU 

see  also:  Enediols 
Synthesis 

-  fiom  Like  Carbon  Skeletons 

-  arylethanedibls  from  arylglyoxal 
S-methyl  l-(0,5-semiacetals) 

and  lithium  alanate  117 

-  from  Unlike  Carbon  Skeletons 
- from  diethyl  oxalate  and  alkyl- 

and/or  alkylmagnesium 
haUdes  581  (2397) 

Reactions 

-  with  Retention  of  the  Carbon 
Skeleton 

-  cycloalkane-l,2-diols  + 

methyllithium  +  potassium 
hexachlorotungstate  500  (2320) 

-  vfc-dimesyloxyalkanes 

sodium  iodide/acetone  128 

-  a,0;^’,7’-diunsaturated  vie- 
diols,  monodeoxygenation 
using  bis-triphenylphosphine- 
palladium  dichioride  as 

catalyst  52  (1855) 

-  1,3-Diols 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  alkenes  and  potassium 

osmate/hydrogen  peroxide  610 

- from  alkenes  and  potassium 

osmate/sodium  chlorate  610 

-  l-aryl-l,3-diols  from  l-aryl-2- 
alkenes  via  lithiation,  hydro- 
boration,  and  oxidative 

hydrolysis  434  (2195) 

-  3-f-butyl- 1,2-dihydroxy- 

cyclohexane  640  (2455) 

-  4-r-butyl-l,2-dihydroxy- 

cyclohexane  640  (2455) 

-  4,6-dihydroxynonane  200 

-  pentane-2,4-diol  86  (1894) 

--  from  Unlike  Carbon  Skeletons 

-  1,3-diacetoxyalkanes  from  1- 

alkenyl  carboxylates  and  (1.) 
diisobutylalane,  (2.)  acetic 
anhydride  439  (2213) 

-  1,3-dihydroxyalkanes  from  1- 
alkenyl  carboxylates  and  (1.) 
diisobutylalane,  (2.)  water  439  (2213) 

Reactions 

-  Transformation  of  the  Carbon 
Skeleton 

-  2,2-dialkyl  (or  alkylaryl)- 

propane-l,3-diols  +  aqueous 
sulfuric  acid  (neopentyl 
reanangement)  142  (1951) 


-  1,4-DioU 
Synthesis 

-  from  Heterocyclic  Compounds 

-  l,4-dihydroxy^2-alkenes  from 
2-lithiofuran  and  trialkylboranes 


52  (1855) 


434  (2195) 

640  (2455) 

640  (2455) 
200 
86  (1894) 


(2  steps) 

-  Misce^eous  Types 
Synthesis 

-  2,9-dihydroxydecane 

-  2,7-dihydroxyoctane 
1,3,2-Dioxaborole 


442  (2228) 


86  (1894) 
86  (1894) 


-  1,3,2-Dioxabotolanes 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^clopentyl4Kl,3,2- 
dioxaborolan-2-y  0-2, 3, 3- 
trimethylnonane 

1 .6- Dioxacyclododecynes 

Synthesis 

-  l,6-dioxacyclododeo-3-yne 

1.6- Dioxecin 

•  * 

-  3,4,8,9-Tetradehydto-2,S,7,10- 
tet^ydro-l,6-dioxecins 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  bis(chloromethyl]  ether 
and  ethynediyl-bis]  magnesium 
bromide] 

1,4-Dioxepin 


-  1,4-Dioxepanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  6-methylene  derivative 
1,3-Dioxin 


283  (2071) 


-  1,3-Dioxans 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-()V-acetyl-iV-phenyiamino)- 
5  4-<l  imethy  I- 1 , 3-dioxan 

-  2-<A^acyl-)V-alkylamino)-5,5- 

dimethyl-l,3-dioxans  from  5,5- 
dimethy)-2-triethylaminio- 1 , 3-dioxan 
tetrafluoroborate  and  Aralkyl- 
carboxamides  418 

-  5,5-dimethyl-2-A^-ethyl-)V- 

ethylaminocarbonylamino)- 
l,3^k>xan  418 

-  of  the  Ring  Skeleton 

-  4^thoxy-l,3-dioxanes  from 
l-aOcenyl  ethyl  ethers,  aldehydes, 
and  boron  trifluoride 

etherate  216  (2025) 


I 


l,2>Dk>xole 


3H- 

-  1,2-Dioxolaiies 
Synthem 

-  of  the  Ring  Skeleton 

-  3^X0  derivatives  from  3- 
I^opanolides  and  hydrogen 

peroxide  616 

Reactions 

-  Ring-Cleavage  Reactions 

-  3,3,S,S-tetrasubstituted  1,2- 
dioxolanes,  thermolysis  436  (2200) 

1,3-Dk>x(^ 


-  l,3-Dioxole8 
Synthesis 

-  ftom  Like  Ring  Skeletons 

-  4,5-dichloro-2-oxo-2,3- 

dioxok  506  (2345) 

-  of  the  Ring  Skeleton 

-  4-cyano-l,3-dioxoles  from 
2-acyl-2-cyanooxiranes, 

thermally  397  (2157) 

-  l,3-Dk>xolaiie8 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-oxotetrachk>ro-l,3- 

dioxolane  506  (2345) 

-  of  the  Ring  Skeleton 

-  2-thiono-l,3-dioxolanes  from 

VKKliols  and  TVOTVr-thiocarbonyl- 
diimidazole  107 

Reactions 

-  Ring-Cleavage  Ractions 

-  l,3-dioxolane-2-carboxylic  acids  + 
phosphorus(V)  chloride  or 

-bromide  509  (2356) 

-  with  Retention  of  the  Ring  Skeleton 

-  2-oxo-l,3-dioxolane  +  chlorine 

irradiation  506  (2345) 

l,3-Dioxolo(44:g]fttro(2,3-h]- 
quinoliiie 


-  l,3-Dioxolo|44:g|(tiio[ 2,3-6]- 
quinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  9-methoxy  derivative  168 

1,3-DBeleiiole 


-  1,3-DiaeleBoles 
Synthesis 

-  of  tiu  Ring  Skeleton 

-  4^phenyl-2-phenylimino-l,3- 

diseknole  445  (2238) 

1,3-Diiiletanes 
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Reactions 

-  Tnnsformation  of  the  Ring  Skeleton 

-  1,1,3, 3-tetramethyl-l,3- 

disUetane  sulfur  dioxide  386  (2153) 
Dispiio]  2.0.2. 1  jheptane 
Synthesis 

- from  ethenylidenecyclopropane. 


diiodomethane,  and  zinc/silver  550 

Difuifides 

-  General 

Synthesis 

-  from  mercaptans  and  dimethyl 

sulfoxide  115 

- from  mercaptans  and  manganeseflll) 

acetoacetate  210  (1997) 

- from  mercaptans  and  sulfurated 

sodium  borohydride  529 

-  unsymmetrical  disulfides  from 

mercaptans  and  (1.)  alkoxy^ 
carbonylsulfenyl  chlorides,  (2.) 
mercaptans  110 

-  unsymmetrical  disulfides  from 

mercaptides  and  5-alkyl  thio¬ 
sulfate  salts  110 

-  unsymmetrical  disulfides  from 

mercaptans  and  (1.)  dicyano 
disulfide,  (2.)  mercaptans  1 10 

-  unsymmetrical  disulfides  from 

mercaptans  and  (1.)  diethyl 
diazenedicarboxylate,  (2.)  mer¬ 
captans  1 10 

-  unsymmetrical  disulfides  from 

mercaptans  and  (1.)  sulfuryl 
chloride,  (2.)  mercaptans  110 

-  unsymmetrical  disulfides  from 


sulfenyl  chlorides  and  mercaptans  110 

Reactions 

- with  alkoxyahiminum  hydrides  233 

-  Acyl  Alkyl  Disulfides 
Synthesis 

- from  alkanesulfenyl  chlorides 

and  thiocarboxylic  acids  213  (2013) 

- from  mercaptans  and  acyl- 

sulfenyl  chlorides  111 

-  Acyl  Aiyl  Disulfides 
Synthesis 

- from  arenesulfenyl  chlorides 

and  thiocarboxylic  acids  213  (2013) 

- from  arenethiols  and  acyl- 

sulfenyl  chlorides  111 

-  acetyl  phenyl  disulfides  from 
benzenethiob  1-oxoethane- 

sulfenyl  chloride  648  (2489) 

-  Alkyl  Aiyl  Disulfides 
Synthesis 

- from  arenethiols  and 

dimethyl  disulfide  493  (2291) 

- from  methyl  arenesulfenates 

and  trialkyl  trithioborates  210  (1998) 

- from  methyl  benzenesulfenate 

and  alkylmercaptans  435  (2199) 

-  Alkyl  Halo  Disulfides 
Synthesis 

-  alkyl  chloro  disulfides  from 

alkylmercaptans  and  sulfur 
dichloride  719  (2575) 

Reactions 

-  alkyl  chloro  disulfides  + 

cyclic  imides  719  (2575) 

-  Diacyl  Disulfides 
Reactions 


-  bis(thiobenzoyl)  disulfide  + 

sodium  alkoxides  716  (2565) 

-  Dialkyl  Disulfides 
Synthesis 

- from  acrylic  acid  derivatives, 

formic  ac^  and  sulfur 

dioxide  720  (2580) 

- from  aldehydes  and  sulfurated 

sodium  borohydride  528 

- from  alkylmercaptans  and 

dimethyl  disulfide  493  (2291) 

-  bis(2-chloro-l,2-dimethoxy- 
carbonylethenyl]  disulfide  506  (2341) 

-  bis]  2-hydroxyalkyl]  disulfides 
from  oxiranes  and  sulfurated 

sodium  borohydride  529 

-  bis(trifluoromethyl)  disulfide  310 

-  dibenzyl  disulfide  528 

Reactions 

- with  sodium  methanesulfiiute 

and  silver  nitrate  586  (2420) 

-  Diaiyl  Disulfides 
Synthesis 

- from  arenesulfonic  acid 

hydrazides,  thermally  267 

- from  arenesulfonyl  chlorides 

and  hydrogen  iodide  or  hexa- 
carbonylmolybdenum  109 

-  from  methyl  benzenesulfenate 

and  benzenethiols  435  (2199) 

-  bis]3,5-di-/-butyl-4-hydroxy- 

phenyl]  disulfide  624 

-  2-carboxyphenyl  phenyl  disulfide  110 

-  diphenyl  disulfide  109 

-  Heterocyclic  Disulfides 
Synthesis 

-  bis-13-bromo-l,2,4-thiadiazol-5- 
yl)  disulfides  from  potassium 
^-cyanoimidodithiocarbonate 

and  bromine  96  (1928) 

-  Miscellaneous  Types 
Synthesis 

-  4-alkyldithiobutanesulfinic 
acids  from  sodium  alkylthiolates 

and  1,2-dithiane  1,1-dioxides  109 

-  alkylidene  bis-disulfides  from 
^er^imercaptoalkanes  and  5- 

alkyl  thiosulfonates  102 

Reactions 

-  bi9-(iV;7\r-dimethy]aminothio- 
car^nyl]  disulfides  alkyl-, 
l-alkenyh,  or  arylmagnesium 

halides  146  (1967) 

Disulfonyl  Peroxides 
Synthesis 

-  bis-(nitroarylsulfonyl)  peroxides 

fiom  nitroarenesulfonyl  chlorides 
and  hydrogen  peroxide/aqueous 
potassium  carlMnate  129 

Reactions 

-  bis-[nitroarylsulfonyl)  peroxides 

+  arenes  (sulfonyloxylation)  1 29 

1,3,2,4-Dithiadipho^hetaiie 


-  ^^,P^-l,3,2,4-Dithiadiphosphetaiies 
Reactions 

-  2,4-disubstitutedi*^,i*^-l,3,2,4- 
dithiadiphosphetane  2,4-bu- 
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sulfldes  (dithiophosphinic  acid 
anhydrides)  +  alkyt  or  aiyt 
magnesium  halides  92  (1915) 

1. 1 2- Ditliia{  3. 3  Imetacydophane 

-  l,12'Ditliial3.3]metacyclophanes 
Synthetit 

-  of  the  Ring  Skeleton 

-  3,l()-dioxo  derivative  480 

2.13- Ditliia(4^4)inetacyclophane 

-  2,12-DMhia(4.4]metacyclophanes 
Synthetit 

-  of  the  Ring  Skeleton 

-  4,1 1-dioxo  derivative  480 

3. 14- Ditlija(5.S  ]metacyciophane 

-  3,14-Ditliia(S.5)nietacyck>phane8 
Synthetit 

-  of  the  Ring  Skeleton 

-  1,5,1 2, 16-tetraoxo  derivative  480 

1,6-DiUiiecin 


-  3,4,8,9-Tetradehydio-2,5,7,10- 
tet^ydro-l,6-dithiecins 

Synthetit 

-  of  the  Ring  Skeleton 

- from  l,4-dichloro-2-butyne  and 

ammonium  sulfide  251 

l,M>ithiin 


-  1,2-Dithjanet 
Reactions 

-  Ring-Cleavage  Reactiont 

-  1,2-dithiane  l,l;2,2-bis^ioxide 

+  aqueous  sodium  hydroxide  109 

-  l,2Hlithiane  1,1-dioxides  + 

sodium  thiolates  109 

1,3-Ditliiin 


iH- 

-  1,3-Dithianes 
Synthetit 

-  from  Like  Ring  Skeletont 

-  2-alkylidene-l,3-dithianes  from 
2-lithk>-2-trimethylsily  1-1,3- 
dithianes  and  aldehydes  or 

ketones  506  (2344) 

-  of  the  Ring  Skeleton 

-  2-alkyl-l,3-dithianes  from 

1.3- dimercaptopropane  and 

aliphatic  aldehydes  108 

-  2-ethoxycarbonyl-l,3- 

dithiane  644  (2474) 

Reactiont 

-  Ring-Cleavage  Reactiont 

- with  chloramine  T  497  (2310) 

-  2-alkyl-2-alkoxycarbonyl- 

1.3- dithiane  +  iV-bromo- 

succinimide  644  (2474) 

-  2-alkyl-2-benzoyl-l,3- 
dithianes  +  J\f-bromosuccinimide 

in  aqueous  acetone  108 

-  with  Retention  of  the  Ring  Skeleton 

-  2-ethoxycarbonyl-l,3-dithiane 


sodium  hydride  +  alkyl 
bromides.  644  (2474) 

Dithiocarbamk  Add  Esters 
Synthetit 

-  alkyl-,  alkenyl-,  and  aryl 

Ar/V-dimethyldithiocarbamates 
from  bis-(^,jV-dimethylamino- 
thiocarbonyl]  disulfides  and 
alkyl-,  alkenyl-,  or  arylmagnesium 
halides  146  (1967) 

-  1-amino- 1-alkenyl  ^r/i^^imethyl- 
dithiocarbamates  from  o-CH- 
addic  AUV-dimethylthiocarbox- 
amides,  dimethylaminothiocarbonyl 
phenyl  sulfones,  and  sodium 

hydride  314 

-  methyl  7V-aryldithiocarbamates 
from  anilines  and  (1.)  carbon 
disulfide/triethylamine,  (2.) 

methyl  iodide  385  (2147) 

-  A^substituted  alkyl  dithio- 
carbamates  from  primary  or 
secondary  amines,  carbon 
disulfide,  and  substituted 

ethylenes  91  (1913) 

Reactiont 

-  methyl  A'-aryldithiocarbamates, 

thermolysis  385  (2147) 

Dithiocarbonic  Add  Esters 

-  (7,5-Diesters 
Synthetit 

-  (7-ethyl  5<l-carboxalkyl)  dithio- 
carbonates  from  2-chloroalkanoic 
acids  and  potassium 

xanthate  329  (2115) 

Reactiont 

-  (7-alykl  esters,  thermal  fragmen¬ 
tation  107 

Dithiocarbonochloridic  Add  Esters 
Reactiont 

-  phenyl  dithiocarbonochloridate 
+  phthalomonoperoxoic 

add  278 (2054) 

Dithiocatboxylic  Acid  Esters 

-  Aliphatic  Dithiocarboxylic  Add  Esten 
Synthetit 

-  alkyl  2-acylaminoalkanedithioates 

from  alkyl  2-acylaminoaIkanethio- 
imidates  and  hydrogen  sulflde  623 

-  Aienedithioca^xylic  Add  Esters 
Synthetit 

-  alkyl  arenedithiocarboxylates  from 

arenes  and  alkyl  dithiocarbono- 
chloridates  (-•-  aluminum  chloride)  104 

1,3-Dithkrfe 


-  1,3-Oithioles 
Synthetit 

-  of  the  Ring  Skeleton 

-  4^phenyl-2-phenylimino-l,3- 

dithiole  445  (2238) 

-  1,3-Dithiolanes 
Synthetit 

-  from  Like  Ring  Skeletons 

-  1,3-dithiolane  l,l;3,3-bis- 
dioxides  from  1,3-dithiolanes 

and  carboperoxoic  adds  109 

-  of  the  Ring  Skeleton 

-  2,4-dioxo-l,3-dithioIanes  from 


potassium  xanthate  and  ot-chloro- 
carboxylic  acids  (4  steps)  329  (2115) 

-  from  C^thyl  5-(l-chloro- 

carbonylalkyl)  dithiocarbonates, 
thermally  329  (2115) 

Reactions 

-  Ring-Cleavage  Reactiont 

- with  hydrazine  102, 109 

-  with  hydrogen/Raney  nickel  102, 109 

-  4,5-dimethyl-2-oxo-l,3- 

dithiolane  -*■  lithium  alanate  102 

-  with  Retention  of  the  Ring  Skeleton 

-  with  carboperoxoic  acids 

(oxidation  to  disulfones)  108 

Dithkds 

-  Aliphatic  1,2-Dithiols 

-  tee  abo:  Enedithiob 
Synthetit 

-  2,3-dimercaptobutane  102 

-  Aliphatic  1,3-Dithiols 
Reactions 

-  1,3-dimercaptopropane  +  ethyl 

diethoxyacetate  644  (2474) 

-  gem-Dithiols 

-  see:  gem-Dimercapto  Compounds 

-  Miscellaneous  Dithiols 
Synthetit 

-  bis-{2-mercaptoethyl)  ether  102 

Reactiont 

-  bis{mercaptomethyl]sulfide-*- 
l,^dicarbonyl  compounds  654(2511) 

Dithiophosphinic  Adds 
Synthesis 

- from  dithiophosphonic  add 

anhydrides  and  alkyl-  or 
arylmagnesium  halides  92  (1915) 

Diynes  (coqjugated) 

Synthesis 

-  from  Unlike  Carbon  Skeletons 
- from  1-iodo-l-alkynes  and 

copper  acetylenides  74 

Reactions 

-  bis(2-ethynylphenyl]-butadiyne 

+  copperOl)  acetate/pyridine  249 

-  1,2-diethynylbenzene  + 

copper(lI)  acetate/pyridine  249 

-  l-hydroxy-2-alkene-4,6-diyne, 

reduction  with  lithium  aluminum 
hydride  and  various  aOcoxy  deriv¬ 
atives  220 

Enamines 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletont 
- from  cyclic  ketones  and 

secondary  amines,  molecular 
sieves  as  catalyst  58  (1873) 

- from  reductones  and  second¬ 
ary  amines  189 

Reactions 

-  Cyclization  Reactions 

- with  l-aminomethy)-2-hydroxy- 

arenes  or -heteroarenes  331  (2123) 

- with  2-chloromethylphenob 

triethylamine  265 

- with  a,a’-dibromo-ketones 

-I-  octacarbonyldiiron  497  (2305) 

- with  l*-l,3-oxazinium  salts  348 

- with  tosyl  azide  370 

- withTVKI-trihalomethylalkyl- 
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idene)-Garboxamides 

334 

-  l-amino-l-aUcenes  +  2-oxo-3- 

(2-0X0- 2-phenybthylidene)-2,3- 

diyhdroindoles 

170 

-  without  CycUzation 

- acyloxylation  with  dibenzoyl 

peroxide 

25 

- with  l*-l,3-oxaziniumsalts 

348 

-  A’.Munsubstituted  enaminet 
chlorod4>henylpho^hiiie  di* 
chloride  587  (2422) 


-  )V,A(-uiisub$tituted  enunines 

/’,7^idiloroinethylphoq>hine 
dkhloride  587  (2422) 

-  Mkcellaneous  Types  and  Individual 
Compounds 

Synthe^ 

-  l>aniino-l>ary)-l-a]kenes  from 
the  todk>  derivatives  of  diethyl 
phenyklialkylaminomethane- 
phosphonates  and  aldehydes 

or  ketones  433  (2188) 

-  3'«nilinomethylene-2-oxo- 

tetrahydropyrans  from  3-hydro- 
xyinethylene-2^xotetrahydropyTans 
and  aniline  156 

-  l-cyano-2-dialkylaminocyclo- 
pentenes  from  2-amino-l-cyano- 
cyclopentene  and  dialkyl> 

amines  326  (2102) 

-  2-hydroxy-3-oxo-enamines 

from  l-bromo-2,3-diones  and 
secondary  amines  183 

-  3-imino-enamines  from  reductones 

and  anilines  181, 188 

-  3-oxo-enaniines  from  reductones 

and  anilines  181,188 

Reactions 

-  CycUzatkm  Reactions 

-  l-aniino-3-oxo-l-alkenes  + 

formamide  148  (1975) 

-  l-amino-3-oxocycloalkenes  + 

2-acety)cycloalkanones 
p-toluenesulfonk  add  331  (2122) 

-  l-aniino-3-oxocycloalkenes  + 
d-diketones  -*■  p-toluenesutfonic 

add  331 (2122) 

-  1-amino- 3-oxocycloalkenes 

2-formylcycloaOcanones 
p-toluenesulfonic  add  331  (2122) 

-  l-aniino-3-oxocyclopentene 

+  propynal  p-toluenesulfonic 

add  331  (2122) 

-  cyanoenamines  +  carboxamides 

+  phosphoryl  chloride  +  sodium 
hydrogen  sidfide  448  (225 1) 

-  l-dimethylamino-3-(2-hydroxy- 
phenyO-i-oxopropene add  87  (1931) 

-  heterocyclic  6^hloroenamines 

sodium  borohydride  152 

-  l-piperidmo-2-methylpropene 
ethoxycarbonylmethybulTene 

in  situ  124 

-  3-pyTrolidino-l-azabicyclo- 
(Z2.2]octene  *  l-alkenyl  ketones  269 

-  l-amino-3-oxo-l-alkenes  lead(l V) 

acetate  (2-acetoxylation)  185 

-  A,7V-dichloioenamine$  diloro- 

diphenylphosphine  587  (2422) 

-  M^dichloroenamines f’T’- 
dichloroniethy^hosphine  587  (2422) 


-  l-dimethylamino-2-nitro- 

propene  +  acetophenones  + 
potassium  ethoxide  90  (1907) 

-  2-methyl-l-morpholinopropene 

+  diazomethyl  sulfones  360 

-  3-oxo-enamine8  +  dibenzoyl 

peroxide  185, 186 

-  1-piperidino-l-butene 
ethoxycarbonylmethylsulfene 

in  situ  124 

Enediob  (indudinf  O-Piotectod 
Derivatives) 

Synthesis 

-  symmetrical  0,0’-diacylenediols 
from  lithium  acyltricarbonyl- 
nickebtes  and  acetyl  or 

benzoyl  halides  324  (2095) 

Enediynes  (ooqjugatnd) 

Synthesis 

-  3-hexene- 1,5-diyne  595 

Enob  (induding  O-ftotected 

Derivatives) 

-  (jeneeal 
Synthesis 

-  from  l-alkenyl  alkyl  sulfides 
and  sodium  or  lithium/ 

ammonia  489  (2279) 

-  from  ketone  5,5-dimethyl 

acetals  and  sodium/liquid  ammonia  103 
Reactions 

-  lithium  1-alkenethiolates  -i- 

l-faronio-2-alkynes  489  (2278) 

-  sodium  enobtes  dimethyl- 
inopadienylsulfonium 

bromide  723  (2593) 

-  Miscellaneous  T)rpes  and  Individual 
Compounds 

Reactions 

-  acetates  of  cyclic  enob + 

(1.)  diisobutylahne,  (2.) 

acetic  anhydride  694 

-  3-bromo-i^tetrahydropyrany)oxy- 

propene  +  CH-acidic  com¬ 
pounds  709  (2540) 

-  2-<a-hydroxybenzylidene)-4- 

butanolides  diazomethane  166 

Enynecarboxamides  (coqjugated) 

Synthesis 

-  2-acyl-)V,A^diniethyl-2-penten- 
4-ynamides  from  l-dimethyl- 
amino-3-oxo-l-alkynes  and 

propynal  145  (1962) 

Enynecuboxsriic  Add  Esters 
(ooitiugated) 

Synthesis 

-  methyl  2,7-decadien-9-ynoate  594 

-  methyl  lO-triceden-12-ynoate  593 

Enynes  (conjugated) 

Synthesis 

-  from  Heterocyclic  Compounds 

-  l-(2-hydroxyphenoxy)-l-buten- 

3-yne  594 

-  from  Like  Qtrbon  Skeletons 

-  4-(2-furyl)-3-buten-l-yne  594 

-  4-phenyl-3-buten-l-yne  594 

-  from  Unlike  Carbon  Skeletons 

-  2-acyl-2-penten-4-ynamides 

from  l-dimethybniino-3-oxo- 
l-alkyne$  and  propynal  (-•-  zinc 
chloride)  145  (1962) 

-  l-phenyl-3,4,4-tricyanobutenyne  74 


Reactions 

-  CycUzation  Reactions 

-  l-methoxy-l-aiken-3-ynes 
formamide  ammonium 

chloride  590  (2437) 

-  without  CycUzation 

-  l-methoxy-l-alken-3-ynet  + 
methanol  water 

mercury(ll)  sulfate  583  (2407) 

Epbulfides  (E^thio  (jompounds) 

Synthesit 

-  epithio-steroids  from  epoxy^ 
steroids  and  potassium 

thiocyanate  627 

-  epithio-steroids  from  epoxy¬ 
steroids  and  thiourea  627 

Reacttons 

-  epithio-steroids,  steroisomeri- 

zation  with  potassium  thiocyanate  628 
Epoxides  (Epoxy  Compounds) 

-  see  also:  Oxirene  ((5xiranes) 

Reactions 

- deoxygenation  with  zinc/ 

copper/ethanol  704  (2522) 

- reduction  with  lithium/ 

alkybmines  413 

-  r^uction  with  sodium/ 

ethanol/ammonu  412 

-  epoxy-steroids  thiourea  627 

6,1  l-Et)ianobenzo[6]quinolizine 
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-  6,ll-Dihydro-6,ll-etlianobenzo|6]- 
quinolizinium  Salts 

Synthesis 

-  of  the  Ring  Skeleton 

-  1 2, 1 2-diethoxy  derivatives  from 
benzyl  halides,  2-acylpyridines, 

and  ketene  diethyl  acetab  434  (2193) 
1,4-Ethanoquinoline 
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-  3,4,6,7,8,8a-iiexahydro-2£f- 
ethanoquinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo  derivatives  from  3-oxo- 
quinuclidine,  pyrrolidine,  and 
butenone  or  2-niethylbutenone  269 

9,10-Etlienoanthracene 


n 


-  9,l(VDihydro-9,10-ethenoanthra- 
cenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  1 1,1 2-diiodo  derivative  291 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  with  iodine  (+  irradiation)  291 
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-  Tnruformation  of  the  Ring  Skeleton 

- with  chlorine  291 

- with  lead(IV)  acetate  azides  291 

Etheta 

-  Genenl 
Reactiom 

-  alkyl  ethers,  o-acyloxylation 
involving  organic  peroxides  8, 1 2, 21 

-  1-Alkenyl  Ethers  (Enol  Ethers) 

Synthetit 

-  from  Compounds  containing  the 
C-O^  System 

-  l-ethenyloxy-4-nitrobenzene  693 

-  ethyl  l-(nK>no-  and  trifluoro- 
methyl)-l-alkenyl  ethers  from 
alkylidenetriphenylphosphoranes 
and  ethyl  fluoroftrifluoro)- 

acetate  209  (1994) 

-  1-hexadecenyl  2,3-isopropylidene- 

dioxypropyl  ether  596 

-  2-methoxy-3-oxocycloalkenes  from 
cycloalkane-1, 2-dione  mono- 

I  dimethyl  acetals],  thermaUy  (on 
alumina)  185 

-  Formation  of  the  C-O-C  System 

-  l-alkoxy-3-oxocyclohexenes  from 

cyc)ohexane-l,3^iones  and  (1.) 
thallium(l)  ethoxide,  (2.)  alkyl 
iodides  435  (2198) 

-  alkyl  2-alkylthio-l-alkenyl 

ethers  from  alkyl  1-alkynyl  sulfides 
and  ethanol  (-•-  ethoxide)  103 

Reactions 

-  involving  the  C-O-C  Group 

- with  2-alkenylboranes  429  (2173) 

-  1-alkenyl  ethyl  ethers  + 

aldehydes  boron  trifluoride 
etherate  216  (2025) 

-  1-alkenyl  ethyl  ethers  having 

one  H-atom  at  C-2  aldehydes 
or  ketones  +  boron  trifluoride 
etherate  21 1  (2003) 

-  ethoxyethylene  +  carboxylic 

acids  454 

-  2-methoxy-3-oxocycloalkenes  + 

phthalomonoperoxoic  acid  185 

-  not  involving  the  C-O-C  Group 

-  ketone  enol  ethers  +  the 

conesponding  ketones  boron 
trifluoride  etherate  379 

-  2- Alkenyl  Ethers 
Reactions 

-  involving  the  C-O-C  Group 

-  l,4-bis(allyloxymethyl)- 

cyclohexane,  thermolysis  437  (2204) 

-  4Jkyl  Aryl  Ethers 
Synthesis 

-  from  Compounds  containing  the 
C-O-C  System 

-  aryl  methyl  sulfides  from 

aryloxyacetic  acids,  photo- 
chemically  496  (2301) 

-  Formation  of  the  C-O-C  System 

-  benzyl  phenyl  ethers  from 
benzyl  phenyl  carbonates, 

thermally  708  (2534) 

-  2-bromoethyl  4-nitrophenyl 

ether  693 

Reactions 

-  involving  the  C-O-C  Group 

-  2-dialkylamino-l-methoxybenz- 


enes,  ether  cleavage  with 
methylmagnesium  iodide  or 
sodium  methoxide  580  i 

-  methoxyarenes  methylamine 

(demethylation)  208 1 

-  Dialkyl  Ethers 

Synthesis 

-  Formation  of  the  C-O-C  System 

-  alkyl  2-bromoalkyl  ethers 
from  alkenes  and  fV-bromo- 
succinimide/a*  ohols 

-  from  Compounds  containing  the 
C-O-C  System 

-  alkyl  1-dichloromethylalkyl 

ethers  from  dialkyl  ethers  and 
bromodichloromethyl-phenyl- 
mercury  208 1 

Reactions 

-  involving  the  C-O-C  Group 

- with  acyl  arenesulfonates 

-  chloromethyl  methyl  ether  + 

electron-poor  benzene  deriv¬ 
atives  oleum  579 

-  1-ethylcycloalkyl  methyl 

ethers  +  ethylmagnesium 
bromide  639 1 

-  not  involving  the  C-O-C  Group 

-  bis-12-chloroethyl]  ether  + 
sodium  trithiocarbonate 

Ferrooenes 

Reactions 

- with  lithium/ethylamine 

Fluorene 


»  •  I 

-  Pluorenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  amino-9-hydroxyfluorenes  from 

riitrofluorenones  and  hydrazine 
hydrate/Raney  nickel  192 

-  of  the  Ring  Skeleton 

-  from  biphenyl-2-carboxylic 

acid  and  polyphosphoric  acid  613 

C-Fluoro  (Compounds 

-  Phioroalkanes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  1,1-difluoroalkanes  from 

aldehydes  and  phenylsulfiu 
trifluoride  110 

-  Fhioralkenes 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  1-fluorocycloalkenes  from 

gem-difluorocycloalkanes  (on 
alumina)  141  (1945) 

-  from  Unlike  Carbon  Skeletons 

-  l-fluoro-2,3,4,4a,5,6,7,8- 
octahydronaphthalenes  from 
6-hydxoxycyclodecynes  and 

boron  trifluoride  etherate  432  (2184) 
Reactions 

-  involving  the  Fluorine  Atoms 

-  1,1,2,3,3-pentafluoro-l- 

alkenes  aqueous  ammonia  212  (2008) 


-  Pluoroarenes 
Reactions 

-  involving  the  Fluorine  Atoms 

-  hexafluorobenzene  -t- 

Kthium  amide  320  (2081) 

-  Non-Aromatic  Heterocyclic 
C-Fhioro  Compounds 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  polyfluorinated  4-amino-2,2,5,5- 
tetnudkyl-2,5-dihydro-1.3A}x- 
azoles  from  bis|fluoroalkyl] 
ketones,  2-iminopolyfluoro- 
inopanes,  and  hydrogen 

cyanide  278  (2056) 

-  kfisceOaneous  C-Fluoro  Compounds 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  bis(trifluoromethyl]  disulfide 
W-Fhioro  Cbmpounds 
Synthesis 

-  N.AT-ha-lN.N-diflaotosmmo- 
methyl]-ureas  from  fV,fV’-bis- 
|hydroxymethyl]-urea  and 
difhioroamine/sulfuric  add  145  (1964) 

-  gem-(difluoroamino)-hydroxy- 
alkanes  from  aldehydes  or 

ketones  and  difluoroamine  146  (1965) 
Fluorosulfuric  Add  Esters 
Synthesis 

-  alkyl  fluorosulfates  from 

alkyl  sulfates  and  fluoro¬ 
sulfuric  acid  131 

Fulvenes 

-  Pentafiilvenes 
Synthesis 

-  of  the  Pentafulvene  C-Skeleton 
- from  7,7-disubstituted  nor- 

bornadienes  and  1,2,4,5-tetra- 

zines  388  (2162) 

-  6-alkyl-,  6-alkynyl-,  and  6,6- 
dialkylpentafulvenes  from  sodium 
cyclopentadienide  and  1-acetoxy- 
1-chloroalkanes  (or  -2-alkynes)  85(1892) 

-  6,6-dicyano-2-amino-di- 

and  triphenylpentafulvenes  from 
dicyanomethylenediphenyl- 
cyclopropene  and  ynamines  684 

-  TriaAilvaies 
Reactions 

-  dicyanomethjdenediphenyl- 

cyclopropene  *  ynamines  684 

-  TriapCTtafnhrenei 
Reactions 

-  with  aOcynes  687 

- with  maleic  anhydride  689 

Futan 


-  Furaiu 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-acetylfuran 

-  2-aminoacetylfuran 

-  furan-2-carboylic  add 

-  furan-3-carboxalic  add 

-  of  the  Ring  Skeleton 

-  from  3-acylcyclopropenes 
- from  dimethylpropadienyl- 


538,  540 
580  (2393) 
560 
571 


in 


sulfonium  bromide  and  sodium 
enobtes  723  (2593) 

- from  7-oxabicyclo|  2.2.1] 

heptadienes  and  1, 2,4,5- 

tetrazines  388  (2162) 

-  3-ethoxythiocarbonylfurans 
from  ethyl  2-acyl-4-oxoalkanoates 

and  phosphorusicV)  sulfide  329  (2116) 
Reactiont 

-  Fusion  of  New  Rings 

- with  cyclopropenes  680 

-  2,5-Dfliydio(iitan8 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo-2,5-dihydrofuran<2-spiro-3> 

cyclopropenes  from  cyckv 
propenones  687 

-  4,5-Dihydiofuians 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-amino-3-ethoxycarbonyl-4,5- 

dihydrofurans  from  2-cyano^ 
aOcanolides  and  (1.)  sodium 
ethoxide,  (2.)  acid  156 

-  of  the  Ring  Skeleton 

-  3-aminocarbonyl-2-methyl 

derivatives  from  2-acetylU- 
butanoUde  and  primary  amines  162 

-  2,3^iphenyl-5K)xo4,^ 

dihydrofuran  688 

Reactions 

-  Fusion  of  New  Rings 

-  2-bromomethyl-3-ethoxy- 
carbonyl-4,5-^hydrofuran, 

thermal  bctonodng  closure  157 

-  Tnnsformation  of  the  Ring  Skeleton 

-  3-alkoxycarboByi’2-amino- 

carbonyl-4,5-dihydrofurans, 
irradbtion  429  (2174) 

-  3-(2-hydroxyanihnocarbonyI)-2- 

methyl-4,5-^ydrofuran 
polyphosphoric  acid  162 

-  4-(2-hydroxybenzyhdene)-2- 
methy)-5-oxo-4 ,5-dihydrofurans 

base  (rearrangement)  169 

-  Tetrihydiofutans 
Synthesis 

-  from  Like  Rhig  Skeletons 

-  from  4-butanolides  and  tri- 
chlorosibne  (-•-  irradbtion)  434  (2192) 

-  2-ethenyl-2-methyl-5-methyl- 

enetetr^ydrofuran  593 

-  4-hydroxy-5-methyltetrahydro- 

furan-2-carboxybc  ack)  153 

-  of  the  Ring  Skeleton 

-  3,4-/ranf-3-benzoylamino-5,5- 

dimethyl-2-oxo-4-phenyltetra- 
hydrofuran  169 

-  2,5-dimethyltetrahydrofuran  86  (1894) 
Reactions 

-  Ring-Cleavage  Reactions 
- with  arene-hthium  addition 

compounds  630 

-  2,5-dimethoxyfuran  + 

acetamide  1 36 

-  Tetiahydiofuiaiihun  Salts 
Synthesis 

-  from  Like  Ring  Skeletons 

-  1-methyltetrahydrofuranium 

tetratiuoroborate  432  (2185) 


Fuio]  3,4-(f]|  l,3]benzodiazepine 


-  3,4-Dfiiydto-l#-fuio(3,4-</)- 
benzodiuepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  3^X0  derivatives  from  3-(2- 
acybminophenyl)-2-amino- 
2-buten-4-olides  and  hydro¬ 
chloric  acid 

Foio]  2,3-h  ]benzofuran 


-  2,3,3a,8a-Tetrahydiofuro- 
(2,3-6  jbenzofurans 

Synthesis 

-  of  the  Ring  Skeleton 

-  4racetyl-5-hydroxy  derivative  94  (1920) 

-  4-benzyloxy-6-methoxy-2-oxo 

derivative  157 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2-0X0  derivative  +  primary 

amines  157 

Fnio(3,2-c]|  1  Jbenzopyran 


-  4#-Furo[3,2-c][l]benzopyrans 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative 

-  2,3-Dihydio4#fuio(3,2-c] 
[i)benzopyrans 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^X0  derivatives  from  4-hydroxy- 
3-(2-hydroxyethyl)-coumarins 
and  hydrogen  chloride/methanol 

Fuio[  3’,2’:6,7  ]( 1  (benzopyrano- 
[2,3idjpyrin^ine 


-  2,3-Dihydio-5»fluo(3’,2’:6,7] 

( 1  ]benzop3nano(  2,3-d]pyrimidines 
Synthesis 

-  of  the  Ring  Skeleton 

- from  6-acetyl-7-oxo-2,3,6,7- 

tetrahydTO-5tf-furo|  3,2-g)(  1 1 
benzopyrans  and  carboxamidines 
(2  steps) 

Fuio(  3,^)- 1 ,5-benzoxazepine 


-  2,3-Dihydioftttol3,2-c]-l,5- 
benzoxazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-methyl  derivative  162 

Ftaiol  2, 3-e  ]- 1,4-diazepine 

IH- 

-  2,3,4,5,6,7-Hexahydio-ltf-fuio- 
(2,3-«}-l,4-diazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  6,7-dimethyl-5-oxo  derivative  162 

Fuio[2,34>]funn 

-w- 

I  e 

-  Hexahydrofuro(2,3-6]furans 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  2-acyl- 

2-alkoxycarbonylmethyi-4- 
butanoUdes  and  acid  156 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2-0X0  derivatives  +  primary 

amines  156 

Fuio(3,4-6]furan 


-  2,3,4, 6-Tetrahydrofuio|3,4-6]furans 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  157 

Furo|  3,4-6  Ipyran 


-  3,4,5,7-Tetrahydro-2^-fuio- 
[  3,4-6  Ipyrans 

Synthesis 

-  of  the  Ring  Skeleton 

-  i-oxo  derivatives  from  2- 
bromomethyl-3-ethoxy- 
carbonyl-5,6-dihydro-4^- 
pyrans,  thermally 

Futo(  2,3-6  Ipyridine 


-  2,3-Dihydrofurol  2,3-6  jpyridines 
Synthesis 

-  of  the  Ring  Skeleton 

-  frhydroxy-4-methyl  derivative  167 

-  7-hydroxy-4-methyl  derivative  167 

Furo(  2,3</ jpyrimidine 
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-  l,2-S,6>Tetnhydiofuio|2,3^]- 
pyiimidiiief 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-iinino  derivatives  from  5- 

(2-hydroxyethyl)-2-iiniiK>-4- 
0X0-1, 2,3, 4-tetTahydro- 
pyrimidines  and  acid  or 
dehydrating  agents  158 

-  2-0X0  derivatives  from  2,4- 
dioxo-5-(2(hydroxyethyl)-l  ,2, 
3,4-tetrahydropyrimidines  and 

acid  or  dehydrating  agents  158 

-  2-thiono  derivatives  from  5- 

(2-hydroxyethyl)-4-oxo-2- 
thiono-1 ,2, 3,4-tetrahydro- 
pyrimidines  and  acid  or 
dehydrating  agents  158 

-  Oct^ydiofuio|2,3-<f]pyiimidine8 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-dioxo-7a-hydroxy  derivatives 

from  2-ethoxycarbonyl-4- 
butanolides  and  urea  158 

Fuio|2’,3’:2,3]pyiiinido(  l,24]azepine 


-  2,3,4,6,7,8,9,10-Octahydrofuro- 
|2*,3*:2,3lpyiiinfclo[l,2«lazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  A-oxo  derivatives  from  7- 
niethoxy-3,4,5,6-tetrahydro- 
2tf'azepine  and  2-amino-3- 
ethoxycarbonyl-4,5-dihydro- 

furans  173 

Fuio[2,3-h]pyiiole 


(  3 


-  Hexihydtofuto(2,3-h]pyi!ioles 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo  derivatives  from  2-oxohexa- 
hydTofuro[2,3-h]furans  and 

primary  amines  156 

Fuio(  2,3-</]pyiiolo|  1 ,2-a]pyrimidiiie 


-  2,3,4,6,7,8-Hexahydiofiiro[2,3<f] 
pytrolol  l,2-a)pyiimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivatives  from  2-amino- 

3-ethoxycarbonyl-4,5-dihydrofurans 
and  2-methoxy-4,5-dihydro-3/f- 
pyrrole  173 

Fuio(  3,4-6  Ithiapyian 


2H- 


-  3,4,5,7-TetTahydro-2i¥-futo|  3,4-6)- 
thiapyilns 

Synthesis 

-  of  the  Ring  Skeleton 

-  5^X0  derivatives  from  2-bromo- 
methyl-3-ethoxycarbonyi-5,6- 
dihy<lTO-4^-thiapyTans, 

thermally  157 

Futo)  2,3-6  IquinoUne 


-  2,3-Dihydiofuio[2,3-6]quiiioline8 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  2-(2-aminobenzylidene)- 

4-butanolide  by  irradiation  168 

- from  2-(o-methoxy-2-nitrobenzyli- 

deneM-butanolides  by  catalytic 
hydrogenation  166 

-  4,6-dimethoxy-  and  4,7,8- 

trimethoxy  derivatives  from  2- 
(methoxy-2-nitrobenzoyl)-4- 
butanolides  (3  steps)  166 

-  2,3-4,9-Tetrahydiofuro(  2,3-6]- 
quinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^x0  derivative  167 

Furo)  2,3-c  IquinoUne 


-  4,S-Dihydrofuio[2,3-c]quinoUnes 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^x0  derivative  36 

Glycosidef 

Synthesis 

-  hexapyranosides  of  steroid 

alcohols  from  hexopyranosyl 
bromides  (0-protected),  steroid 
alcohols,  and  silver  5-hydroxy- 
pentanoate  514  (2377) 

Guanidine  and  Derivatives 

HjN-tj-NHj 

»'NH 

-  Aminoguanidines 

Reactions 

-  aminoguanidine -i- butanoUde  151 

-  aminoguanidine  +  4-phenyl- 

3-buten-4-olide  151 

-  Cyanoguanidines 

Reactions 

-  CycUzation  Reactions 

- with  nitrile  oxides  589  (2430) 

-  cyanoguanidine  +  heterocycUc 

ketones  164 

-  Guanidines 

Synthesis 

-  7V,)V’-diphenyl-Ar’-trianiUno- 

methyl^nidine  604 

Reactions 

-  CycUzation  Reactions 

-  6^,A’,)V’,)V-tetraalky|guanidines 


*  oxalodihydroximic  acid 

dichloride  280  (2062) 

-  Guanidinium  Salts 
Reactions 

-  hexamethylguanidinium 

chloride  +  phenyUithium  384  (2142) 

C-Halo  (Compounds 

-  General 
Reactions 

- with  aOcoxyaluminum 

hydrides  231 

-  Haloalkanes 
Reactions 

-  involving  the  Halogen  Atonu 

-  bromochloromethane  alkali 
metal  bis|trimethylsilyl|-amides 

cyclooctene  202 

-  Haloarenes 
Reactions 

-  not  involving  the  Halogen  Atoms 

-  4-halonitroarenes  trichloro- 
methyUithium  (-•-  Uthium 

butoxide)  321  (2082) 

Heteioarenes 

-  General 
Reactions 

-  with  Retention  of  the  Heteroaromatic 
System 


- acylation  with  acyl  haUdes 

using  Uttle  or  no  catalyst 

533 

- acylation  with  carboxyUc 

anhydrides  using  Uttle  or  no 

catalyst 

533 

Heteroaromatic  yV-Oxides 

Synthesis 

-  from  the  Corresponding  N- 

Heteroarenes 

-  pentachloropyridine  1-oxide  451  (2263) 

-  by  Other  Methods 

-  phenazine  T^-oxides  from  2-nitrodi- 

phenylamines  and  sulfuric 
acid/oleum  216  (2026) 

Deoxygenation 

-  pyridine  yV-oxides -I- Uthium 

alanate  232 

-  pyridine  iV-oxides  +  sodium 
bis)  2-methoxyethoxy  1- 

aluminum  hydride  232 

HeterocycUc  Carboxamides 

-  A’-HeterocycHc  Carboxamides 
Synthesis 

-  4-methyl-2-(4-methylphenyl)- 

5-(yV-methyl-yV-phenylamino- 
carbonyi)-2tf-l,2,3-tTiazole  476 

-  4-inethyl-2-phenyl-5-phenyl- 

aminocarbony)-2jtf-l,2,3-tTiazole  475 

-  G-HeterocycUc  Carboxamides 
Reactions 

-  furan-2-carboxanilide,  irradiation  36 

-  S-Heterocycik  Carboxamides 
Reactions 

-  thk>phene-2-carboxanilides, 

irradiation  36 

Heterocyclic  CarboxyUc  Acid  Esters 

-  General 
Synthesis 

-  alkyl  carboxylates  from  hetero¬ 
cycUc  carboxylic  acids,  alcohols, 

and  boron  trifluoride  etherate  628 


Reacttoiu 

-  2-aiiuno-3-ethoxycarbonyl 

heterocydic  compounds 
O^yUactims  173, 174 

-  Af-Heterocyciic  CaiboxsrMc  Add  Eiten 
Synthetit 

-  alkyl  2-phenylimidazolo4- 
carboxylates  from  benzamkle 
oximes  and  alkyl  propyno- 

ates  328  (2113) 

-  2,4-dialkoxycarbony)-3,S- 
dimethylpynoles  from  aOcyl 
acetoacetates  and  hydroxyl- 
amine-O-sulfonic  Acid  310(2360) 

Reactiont 

-  with  lithium  o-bthio- 

oximates  279  (2039) 

-  O-HetefOcycMc  CaiboxyMc  Add  E^rs 
Synthetis 

-  4-methoxycarbonyl-4- 

phenylchroman  133 

-  3-methoxycaTbonyl-3-phenyl- 

2.3- <lihydrobenzo(b]funn  133 

-  3-methoxycarbonyl-3-phenyl- 

2.3.4.3- tetnhydio-l-benzoxepin  133 

Reactiont 

-  2-bromomethy)-3-ethoxycaibonyl- 

4.3- dihydrofunns  and  -3,6- 

dihydro-4^pyTans,  thermal  lactone¬ 
ring  closure  137 

-  0^-4leterocyciic  CaiboxyMc 
Add  Eaten 

Synthetit 

-  4-ethoxycarbonyl-3,6Klihydro- 

4#-l,3-oxazine  136 

-  S-HeterocycMc  Carboxylic  Add  Eaten 
Reactiont 

-  2-bronK>methyt-3>ethoxycarbonyl- 

4.3- dihydrothiophenes  and 
-3,6-dihydro-4^-thiapyrans, 

thermal  lactone-ring  closure  137 

Heterocydk  Carboxylic  Adds 

-  AMietnocydic  CarboxsrUc  Adda 
Synthes 

-  l-methylp4>eridine-2-carboxy- 

Uc  acid  133 

-  pyrrobdine-2*carboxybc  add 
(proUne)  and  iV-methyl  deriv¬ 
ative  from  3-ethoxyoxoacetyl 
(•l>methyl)-2-oxopyrrobdine 

(2  steps)  133 

-  from  Unlike  Ring  Skektont 

-  cycbc  JV-alkyl-ot-aininocarboxylic 

adds  from  o-chlorolactains  and 
potassium  t-butoxide  (ring 
contraction)  100  (1941) 

-  Odfeterocydic  Carboxylic  Adda 
Synthetit 

-  funn-2-^arboxybc  acid  360 

-  furan-3-carboxylic  add  371 

-  4-hydroxy-3-niethyltetrahydro- 

furan-2-Karboxyiic  add  133 

-  O^Heterocycic  Carboxylic  Adds 
Synthetit 

-  3-acctyl-3-carboxy-2-<thoxy- 
^^•1,2-oxaphospbolane  2-oxide  136 

Heterocyclic  Compounds 

tee  alto  the  individual  Heterocycbc 

Systems 

-  MHeterocycMc  Compounds 
Synthetit 

-  of  the  Ring  Skeleton 


-  3,4-heterooondenaed  3-oxo- 
1,2,4-triazines  from  o-hydrazino 
TV-heterocyclic  compounds  and 
ethyl  o-oxocarboxylates 

(2  steps)  98  (1933) 

Reactiont 

-  with  Retention  of  the  Ring  Skeleton 

-  T\W-heterocycUc  compounds -<■ 

N-{  l-chloro-2-oxoalkyD- 
benzamides  380 

Reactiont 

-  FutionofNew  Ringt 

- with  diphenylcydopropenone  690 

-  C-hydrazino-AMwterocycbc 
compounds  having  a  semicycUc 
hydnzidine  structure  + 

ethyl  <k-oxocarboxylates  98(1933) 

-  with  Retention  of  the  Ring  Skeleton 

-  C-hydrazino-TV-heterocycUc 

compounds  having  a  semicycbc 
hydruidine  structure  +  ethyl 
oroxocarboxylates  98  (1933) 

Heterocydic  DiniboxyMc  Adda 

- 

Synthetit 

-  3,3-dia)koxycarbonylpyridines 
from  3,3-di^ylpyridines  and 

(1.)  oleum,  (2.)  alcohols  631 

-  pyridine- 3,3^icarboxybc  acid  631 

Heterocyclic  Nitriles 

Synthetit 

-  2-cyanoaziridine  309  (2337) 

-  pyridine-3,3-dicarbonitriles 
from  aldehydes,  malodinitrile, 

and  sodium  alkoxides  330  (2120) 

Reactiont 

-  2-amino-3-cyanoheterocyclic 
compounds  *  potassium 

xanthate  269 

Hexameth3rlenetetraniine 


Reactiont 

-  Ring-Cleavage  Reactiont 
- with  phosphorus(V) 

chloride  322  (2088) 

Hexasulfides 
Synthetit 

—  from  hydrogen  disulfldes  and 

disulfur  dichloride  111 

Homoadamantanes 


Synthetit 

-  from  other  Homoadamantanet 

-  1-alkylhomoadamantanes  from 
1-bromohomoadamantanes 

and  alkylmagneshim  habdes  30(1848) 
Reactiont 

-  vrith  Retention  of  the  Ring  Skeleton 

-  1-bromohomoadanuntanes 
abcylmagnesium  habdes  30  (1848) 


Hydantoins 


Synthetit 

-  from  Other  Hydantobu 

-  1-nitrosohydantoins  from 

1- unsub$tituted  hydantoins, 
sodium  nitrite,  and 

methanesutfonic  acid  203 

-  of  the  Ring  Skeleton 

-  3-acy)-l,3-diphenyl-3-niethyl- 
hydMtoins  from  dimethyl-3-oxo- 

2- a)kybdenesulfuranes  and 

phenyl  isocyanate  722  (2389) 

-  3-hydroxyhydantoins  from 
methyl  o-isocyanatocarboxy- 

lates  and  hydroxybmine  329  (2118) 

Reactiont 

-  with  Retention  of  the  Ring  Skeleton 

-  with  sodium  nitrite/methane- 

sulfonic  acid  (AT-nitrosation)  203 

Hydrazidinea 

Reactiont 

-  CycUzation  Reactiont 

-  o-hydrazino-AT-heterocycbc 

compounds  having  a  semicycbc 
hydmidiiie  structiue  o- 
oxocarboxybc  acid  esters  98  (1933) 

-  o-hydrazono-AW-heterocyclic 

compounds  methyl  2-oxo- 
alkanoates  449  (2236) 

-  without  CycUzation 

-  o-hydrazino-TV-heterocycbc 

compounds  having  a  semicycbc 
hydrazidine  structure  +  o- 
oxocarboxybc  acid  esters  98  (1933) 

H]rdaazines 

-  General 
Reactiont 

-  CycUzation  Reactiont 

-  monosubstituted  hydrazines  * 

TV-<l,l-dichk>roalkyl)-l- 
chloroalkaniniines  604 

-  AcyOiydiazines  (indudiqg 
TV-Alk3rl  and  iV-Aryl  Derivatives) 

-  tee:  Carboxybc  Acid  Hydrazides 

-  AttyDiydiazines 
Reactiont 

-  methylhydrazine  ketones 

having  two  H-atoms  at  C-a  213  (2019) 

-  AiyOiydiazines  (including 
TV-A''qrl  Derivatives) 

Synthetit 

-  TV-aOcyl-TV-arylhydrazines  from 

aUcytarybiitrosamines  by  electro¬ 
chemical  reduction  322  (2089) 

Reactiont 

-  TV-abcyyV-arylhydrazines -t- 
aldehydes  potassium 

cyanide  329(2117) 

-  phenylhydrazine  arylo- 

nitrile  389  (2433) 

-  ATJV’-Diacylhydtazines 
Reactiont 

-  CycUzation  Reactiont 
- withN-trichloromethyl- 

dichloromethanimine  600 

-  TVJV’-Dialkylh3rdrazines 
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Synthetii 

- from  dialkylnitTOsamines  and 

zinc  in  aqueouMthanolic 

ammonia  86  (1897) 

- from  dialkylnitTOsamines  by 

electrochemical  reduction  322  (2089) 
Reactioru 

- with  aldehydes  and  potassium 

cyanide  329  (2117) 

-  IV^iT-Diatylhydiazines 
Synthett 

-  AK^-formylphenylVAT- 
phenylhydrazines  from  iV-(4- 
arylarotwnzyl)-carboxami(les 
and  aqueous-alcoholic 

potassium  hydroxide  583  (2405) 

-  C-H)rdiaziiio  Heterocyclic  Compounds 
Reactioru 

-  hydrazinoheteroarenes  having 

a  semicyclic  hydrazidine 
structure  +  ethyl  o-oxo- 
carboxylates  98  (1933) 

-  Trialkyfliydiazines 
Synthesis 

-  AT^-dialkyl-Ar-benzyKor 
diphenylmethyl)-hydrazines 
from  A’^-dialkyl-TV-benzyl 

(or  diphenylmethyl)-hydrazinium 
chlorides  and  solid  potassium 
hydroxide  141  (1946) 

-  MisceUaneous  Types 
Synthesis 

-  diethyl  TV-alkylthiohydrazine- 

7V',A(-dicarboxylates  from 
mercaptans  and  diethyl 
azodicarboxylate  110 

H3rdraziiiium  Salts 
Synthesis 

-  2-alkyl-2-aminoisoindolinium 

bromides  from  1,2-bis- 
[bromomethyl]>)Mnzene  and 
alkylhydrazines  45 

-  Ar^^-triaOcylhydrazinium 
chlorides  from  triaOcylamines, 
ammonia,  and  chlorine  321  (2086) 

Reactioru 

-  TVJV-dialkyWV-allyl  (or  benzyl 

or  diphenylmethyO-hy^azinium 
chlo^es  base  (rearrange¬ 
ment)  141  (1946) 

Hydrazones 

-  Aldehyde  Hydrazones 
Synthesis 

-  fmm  the  corresponding  Aldehydes 

-  2-chloromethylenalkanal 

dimethylhydrazones  from  the 
aldehydes  and  ^JV-dimethyl- 
hydrazine  438(2211) 

Reactioru 

-  without  CycUzation 

-  benzaldehyde  benzoyl- 
hydrazones  -<■  thionyl 

chlOTide  638  (2446) 

-  2-chloromethylenealkanal 
dimethylhydrazones, 

thermolysis  438  (2211) 

-  Carboxylic  Add  Hydrazone  Chlorides 
Reactioru 

-  CycUzation  Reactioru 

- with  2-oxoalkylidenetriphenyl- 

phosphoranes  652  (2504) 


-  Ketone  Hydrazones 
Synthesis  . 

-  from  the  Corresponding  Ketones 

-  Maryl-3-arylhy^azono-2-oximino- 

butanamides  from  A^-aryl-3-oxo-2- 
oximinobutanamides  and  aryl- 
hydrazines  476 

-  Other  Methods  of  Synthesis 

-  2-phenylhydrazonoU-butanolides 
from  benzenediazonium  chlorides 

and  2-acetyl-4-butanolide  163 

Reactions 

-  CycUzation  Reactioru 

-  2-alkenyl  2-tosylhydrazonoalkyl 
sulfides,  thermolysis  or 

photolysis  449  (2255) 

-  2-alkenyl  3-tosylhydrazonoalkyl 
sulfides,  thermolysis  or 

photolysis  449  (2255) 

-  alkyl  ketone  hydrazones  +  (1.) 
butyllithium,  (2.)  methyl 

benzoates  652  (2503) 

-  without  CycUzation 

-  dialkyl  ketone  tosylhydrazones 
+  potassium  cyanide/acetic 

acid  439  (2215) 

-  2,4-dinitrophenylhydrazones  + 
hydrogen/palladium-carbon  705  (2523) 

-  2-phenylhydrazono-4-butanol-' 

ides  +  mineral  acids  163 

-  Bis-hydrazones 
Reactions 

-  without  CycUzation 

-  l,2-bis(tosylhydrazono]-cyclo- 
alkanes  +  aqueous  methanolic 


sodium  hydroxide  irradiation 
-  l,2-bis(tosylhydrazono]- 

245 

cyclooctane  lead(lV)  acetate 
-  1,2-dihydTazonocycloalkanes + 

244 

leadGV)  acetate 

-  1,2-dihydrazonocycloalkanes + 

244 

mercuric  oxide 

243 

-  Miscellaneous  T)rpes 

Reactioru 

-  CycUzation  Reactioru 

—  o-hydrazonooximes  +  triethyl 

orthocarboxylates  450  (2262) 

Hydrocarbons 

see  also:  Alkanes,  Cycloalkanes,  ADcenes, 
Cycloalkenes,  Dienes,  Arenes,  etc. 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletoru 

- from  t-alkyl  chlorides  and  sodium 

boTohydride  704  (2521) 

- from  C-halo  compounds  and 

alkoxyaluminum  hydrides  231 

- from  ketone  2,4-dinitTophenyl- 

hydrazones  and  hydrogen/ 
palladium-carbon  705  (2523) 

-  aronutic  hydrocarbons  from 

aromatic  ketones  and  lithium/ 
ammonia  637  (2443) 

-  from  UnUke  Carbon  Skeletoru 

-  from  nitriles,  sodium,  and 

iTon(III)  acetylacetonate  431  (2182) 
Reactions 

-  with  Retention  of  the  Carbon  Skeleton 
- acyloxylation  involving 

organic  peroxides  1 


Hydrodisulfides 

Synthesis 

- from  acyl  disulfides  and  alcohols  111 

-  phenyl  hydrogen  disulfides 
from  acetyl  phenyl  disulfides 

and  acid  648  (2489) 

Reactioru 

-  with  p-benzoquinone  111 

- with  5-chloro  compounds  111 

Hydropeioxy  Compounds 

-  Alkyl  Hydroperoxides 
Synth^ 

-  from  Like  Carbon  Skeletons 

-  alkyl-  and  cycloalkyl  hydro¬ 
peroxides  from  trialkyKcyclo- 
alkyl)-boranes  by  oxi^tion 
with  oxygen  and  hydrogen 

peroxide  53  (1859) 

Hydroquinones 
Synthesis 

-  from  Quinones 

-  by  reduction  with  1,2- 
dihydroxytetraphenylethane 

in  high-boiling  solvents  55  (1864) 

-  6-acyt'2,5-dihydroxybiphenyl  57  (1871) 
Hydroximic  Adds  and  De^tiws 

-  Hydroximic  Add  Amides 
(Amide  Oximes) 

Synthesis 

-  /i^-alkoxycarbonyl-O-alkylalkane- 
hydroximic  add  amides  from 
2-alkyloximinocarboxamides, 
sodium  alkoxides,  and 

bromine  584  (2409) 

-  arylsulfonylformamide  O-acylox- 
imes  by  0-acylation  of  the 

oximes  559 

-  arylsulfonylformamide  oximes 

from  arylsulfonyl  cyanides  and 
hydroxylamine  559 

-  hydroximic  add  /V-alkylamides 
from  4-alkyl-5-oxo^,5-dihydro- 
1,2,4-oxadiazoles  and  aqueous 

base  491  (2284) 

-  3,3-ethanediyldioxyalkane- 
hydroximic  adds  from  ethyl 
3,3-ethanediyklioxyalkanoates 

and  hydroxylamine  588  (2426) 

Reactioru 

-  CycUzation  Reactions 

-  arylsulfonylfornumide  O-acylox- 

imes,  thermal  cyclization  559 

-  benzamide  oximes alkyl 

propynoates  328  (2113) 

-  3,3^thanediyldioxyalkane- 
hydroximic  adds  *  hydrochloric 

acid  588  (2426) 

-  Hydroximic  Add  Halides 
Synthesis 

-  ethoxyoxoacetohydroximic 

add  chloTide  646  (2481) 

Reactioru 

-  CycUzation  Reactioru 

-  oxalodihydroximic  acid 
dichloride  + 

tetraalkylguanidines  280  (2062) 

-  H)rdioximi:  Adds 
Reactioru 

-  except  CycUzatioru 

-  benzohydroxim  ic  acid  +  aliphatic  alde¬ 
hydes  +  benzenesulfmic  acids  87  (1899) 
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Hydroxylainiiies 

-  AT-AcyOiydroxyUmiiies 

-  tee:  Hydroximic  Acids 

-  7\^-A]kylhydioxylainiiiei(iiicludiiig 
0-Acyl  Derivatives) 

Syntheth 

-  hydroxylaminomethyl  ketoximes 
from  halomethyl  ketoximes  and 
(1.)  sodium  anti-benzaldoximate. 


(2.)  hydrazine  210  (2000) 

-  O-Alk^ydroxylamines 
Synthesis 

-  O-tritylhydroxylamine  709  (2537) 

-  Miscellaneous  Types 
Synthetb 

-  ^-benzoyl-AKl-phenylsulfonyl- 
aOcyll-hydroxyiamines  from 
benzenesulflnic  acids,  aldehydes, 

and  benzohydroximic  acid  87  (1899) 

-  JV,7V-bis-(henzenesulfonomethyl)- 
hydroxylamines  from  benzene- 
sulTinic  acids,  formaldehyde, 

and  hydroxylamine  87  (1899) 

-  )V-phenylsuifonyl-AKl-phenyl- 

sulfonylalkyO-hydroxylamines 
from  benzenesulflnic  adds, 
aldehydes,  and  A(-hydroxy- 
benzenesulfonamide  87  (1899) 

-  0-(2,4,6-trimethylbenzene- 

suUbnyO-hydroxylamine  140 


709  (2537)  - 


87  (1899) 


Imidazol  2, 1-fr  )|  1,5,3  Idithiazepine 

.s— \  (  , 

1X>. 


-  7,8-Dihydro-5i9-inddazo|2,l-hl- 
( i,5,3]dithiazepines 

Synthesis 

-  of  the  Ring  Skeieton 

-  3^phenyl-5-phenyUmino  derivat¬ 
ives  from  bis{phenylethynyl)- 
mercury,  2-thionoimidazole,  and 
phenyl  isothiocyanates  726  (2603) 

lmkUao(2,l-«]iaoi]idole 


-  S#4midazol2,l-«)i80indoles 
Synthesit 

-  of  the  Ring  Skeieton 

-  5-phenyl  derivative  96  (1927) 

lmidazo(2,  l-a]iaoquinoline 


-  lmidazo(2,l-u)iaoquinoliiies 
Synthesis 

-  of  the  Ring  Skeieton 

-  ^phenyl  derivative  99  (1937) 

-  2,3-Dihydioimidazo(2,l-0|iao- 
quinolines 

Synthesis 

-  of  the  Ring  Skeieton 

-  6-hydroxy  derivative  99  (1937) 


-  Imidazoies 
Synthesis 

-  from  Like  Carbon  Skeietons 

-  l-(l-benzoylamino-3-oxoalkyI)- 
imidazoles  from  imidazole 

and  AKl-chloro-2-oxoalkyl)- 
benzamides  380 

-  of  the  Ring  Skeieton 

-  4-alkoxycarbonyl-2-phenyl- 
imidazoles  from  benzamidoximes 

and  alkylpropynoates  328(2113) 

Reactioru 

-  Transformation  of  the  Ring 
Skeieton 

-  2,4,5-triaryIimidazoles  oxygen 

ammonium  acetate,  irradia¬ 
tion  62  (1890) 

-  with  Retention  of  Ring  Skeieton 
- with^-(l-chloro-2-oxoalkyl)- 

benzamides  380 

-  iVJV-thiocarbonyldiimidazole 

alcohok  106 

-  2,3-Dihydtoimidazoles 
Synthesis 

-  of  the  Ring  Skeieton 

-  2-oxotetraphenyl  derivative  447  (2247) 

-  4,S-Dih3rdioiniidazoles 
Synthesis 

-  of  the  Ring  Skeieton 

-  2-alkyl-4,5-dihydroimidazoles 
from  2-aDcyl-4,5-dihydro-l,3- 
oxazoles  and  1,2-diainino- 

ethanes  37 

Reactions 

-  Fusion  of  New  Rings 

-  2-amino^,5-dihydroimidazole 

2-acetyM-butanolide  164 

-  Imidazolidines 

-  seeaiso:  Hydantoins 
Synthesis 

-  from  Like  Carbon  Skeietons 

-  4,5-bis-(difluoroamino]-2-oxo- 
imidazolidines  from  4,5-dihydroxy 
(or  alkoxy)-2-oxoimidazolidines 
and  difluoroamine/sulfuric 

acid  145  (1964) 

-  of  the  Ring  Skeieton 

-  l-carboxymethyl-5-oxo  deriv¬ 
atives  from  dipeptide  sodium 
salts  and  aldehydes  or 

ketones  590  (2436) 

-  2,4-dioxo-3-hydroxyimidazolidines 
from  alkyl  o-isocyanatocarboxy- 

lates  and  hydroxylamine  329  (2118) 

-  2,4-dioxo-5-(2-hydroxy-  or 

2-mercaptoethy0*imid^lidines 
from  3-ureido-^butanolides  or 
-butane-4-thiolides  and  acid  166 

-  l,3-dipheny)-2-oxoimidazolidines 

from  3-phenyl-2-phenylimino- 
tetrahydro-l,3-oxazoles,  ther¬ 
mally  590  (2434) 

-  3-(-hydroxyphenyl)-l-methyl- 
2-oxo-3-propylimidazolidine  208  (1991) 

Reactioru 

-  with  Retention  of  the  Ring  Skeieton 


-  l,r,3,3-tetraphenyl-2,2’- 
biimidazolidinyUdene 

diazomethyl  compounds  360 

-  I,3,r,3’-tetraaryk2,2’- 

biimidazolylidenes  +  strongly 
NH-acidic  compounds  477 

-  Imidazolidinium  Salts 
Synthes 

-  from  Like  Ring  Skeietons 

-  1,3-diarylimidazolidiniumA^ 
acyl-TV-sulfonylamides  from 

1 ,3,1^3’-tetraaryl-2,2’- 
biimidazolyUdenes  and  N~ 
acykulfonamides  477 

-  l,3-diaryIimidazolidinium7V,M 
disulfonylamides  from  l,3,r,3’- 
tetTaaryi-2,2’-biiinidazolylidenes 

and  )V,A^disulfonylamides  477 

-  1 ,3-diarylimidazolidinium  N- 

phosphono-7yr-arykulfonylamides 
from  l,3,r,3’-tetraaryl-2,2’- 
biimidazQlylidenes  and  TNT-phospho- 
noarenesuUbnamides  477 

-  ImidazoHum  Salts 
Synthesis 

-  of  the  Ring  Skeieton 

-  4>aminoimidazolinium  salts 

from  benzamidines  and 
haloacetonitriles  650  (2498) 

Imklazol  l,2-a]pyiiniidine 


a. 


-  4,6,7,8-Tetrahydroimidazo- 
ll,2-«]pyrimklines 

Synthesis 

-  of  the  Ring  Skeieton 

-  ^0X0  derivative 
lmklazo|4,5-/lquiiioline 


-  l/f-Imidazol4,'-/)quinolines 
Synthesis 

-  of  the  Ring  Skeieton 

-  9-hydroxy-l,2-polymethylene 
derivatives  from  6-amino-l,2- 
polymethylenebenzimidazoles 

and  ethyl  3-oxoalkanoates  98  (1934) 
Imidazol  l,2-6](  1,2,4  ]tiiazole 


N^NH 


-  7ff-Imidazoll,2-5)|  1,2,4 Itiiazoles 
Synthesis 

-  of  the  Ring  Skeieton 

-  2-amino  derivatives  from  3,5- 
diamino-1, 2,4-triazole  and 

acyloins  510  (2363) 

Imides 

-  General 
Reactions 

-  with  sodium  bis(2-methoxy- 

ethoxy)-aluminum  hydride  230 

- with  acetyl  hypobromite  325  (2100) 
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-  J\r-Hak^iiiides 
Synthesis 

-  Mbiomoimides  from  imides 

and  acetyl  hypobromite  32S  (2100) 

-  TV'kxloimides  from  imides  and 

acetyl  hypoiodite  325  (2100) 

-  Monocyclic  Imides 
Reactions 

-  succinimide  acetyl  hypo¬ 
iodite  325  (2100) 

-  PhthaUmkles 
Synthesis 

-  AK4-acetoxy-3-methyl-2- 

butenyO-phthalimide  618 

-  Malkyldithiophthalimides  from 

phthalimide  and  alkyl  chloro 
disulfides  719  (2575) 

-  ^-(4-/-butoxy-3-methyl-2- 

butenyl)-phthalimide  618 

-  )V-(4-hydroxy-3-methyl-2- 

butenyO-phthalimide  618 

-  TiMrityloxyphthalimide  709  (2537) 

Reactions 

-  ^-benzylphthalimide  -i-  sodium 
bis(  2-methoxyethoxy]- 

aluminum  hydride  328  (2112) 

-  Sucdnimides 
Synthesis 

-  7\f-alkyldithiosuccinimides  from 

succinnimide  and  alkyl  chloro 
disulfides  719  (2575) 

Imidothioic  Add  Esters 
Synthesis 

-  ethyl  2-alkyl-2-hydroxy- 
alkMeimidothioates  from  2- 
a]ky)-2-hydroxyalkanenitriles 

and  ethylmercaptan  90  (1908) 

Imines 

-  General 
Synthesis 

-  from  the  corresponding  Carbonyl 
Compounds 

-  from  reductones  and  primary 

amines  189 

Reactions 

-  Cyclixation  Reactions 

-  jV-alkylimines  +  hydrogen 

peroxide  +  nitriles  444  (2236) 

-  /^-substituted  imines  +  pentyl 

hydroperoxide/ molybdenum 
catalysts  650  (2495) 

-  AkUmines 
Synthesis 

-  /\(-alkyl-2-alkenimines  fro  n 
alkyl  isocyanides  and  1-alkenes 

(+  /-butanol)  277  (2049) 

Reactions 

-  without  Cyclixation 

- o-alkylation  with  (1.)  lithium 

diethylamide,  (2.)  sdkyl 

halides  273  (2036) 

-  /V-alkylaldimines  +  carbonyl 

chloride  39 

-  /V’-alkyl-2-alkenimin^s + 

hydrogen  cyanide/triethyl- 
aluminum  88  (1903) 

-  benzylideneaniline  +  chromyl 

chloride  144  (1956) 

-  /V-cyclodecyl-2-oxo-2- 
(2,4,6-trimethylphenyl)- 

ethanimine  +  DBN  597 


-  2-iminomethy)-l,l,3-trimethyl- 

cyclohexane  sodium/methanol/ 
ammonia  412 

-  /V-methylpentanimine -i- 

lithium/methylamine  412 

-  /V-phenylbenzaldimines 

4-methylazobenzenes  500  (2318) 

-  Bis-bnines 
Synthesis 

-  l-arylamino-3-arylimino- 
propenes  from  3-aminioaaolein 
perchlorates  and  arylamines  54  (1 862) 

Reactions 

-  Cyclixation  Reactions 

-  benzil  bis{phenyliniine],  sodio 

derivative  alkyl  halides  447  (2248) 

-  benzil  bis{phenylimine],  sodio 
derivative  +  diethyl  oxalate  447  (2247) 

-  benzil  bis(phenylimine],  sodio 

derivative  +  ethyl  carbono- 
chloridate  447  (2247) 

-  Ketimines 
Synthesis 

-  from  the  Corresponding  Carbonyl 
Compounds 

-  /V-alkylketimines  from  ketones 
and  alkylamines  (+  molecular 

sieves)  58  (1873) 

-  /V-arylketimines  from  ketones 
and  arylamines  (+  molecular 

sieves)  58  (1873) 

-  2-1 H 3,4-diethoxyphenylimino)- 

ethyll-^butanolide  162 

-  by  Miscellaneous  Methods 

-  o-phenyliminophenylacetonitriles 
from  o-anilinophenylacetonitriles 

and  manganese(lV)  oxide  145  (1963) 

-  /V-(2,4,6-trimethylphenacyl)- 

cyclodecanimine  597 

-  /V,l,3-triphenylpropyn-3-imine  71 

Reactions 

-  Cyclixation  Reactions 

-  2-iminopolyfluoropropanes  + 
bis(fluoroalkyl)  ketones  + 

hy^ogen  cyanide  278  (2056) 

-  without  CycHzation 

-  /V-lithiodiarylmethanimines 

carbon  disulfide  55  (1865) 

-  Qulnone  Monoimines 
Synthesis 

-  1,2-naphthoquinone  1-phenyl- 

imines  from  2-naphthob  and 
cyano-phenydiazenes  713  (2553) 


-  Miscellaneous  Types 

Reactions 

-  Cyclixation  Reactions 

-  /V-{l-l-dichloroalkyl)-l-chloro- 

alkanimines  +  alkanenitriles  604 

-  /V-(ltl-<lichloroalkyl)-l-chloro- 

alkanimines  +  amidines  603 

-  /V-<l,l‘dichloroalkyl)-l-chloro- 

alkanimines  aniUncs  604 

-  /V’-<l>l-dichloroalkyl)-l-chloro- 

aOcanimines  +  hydroxylamine 
hydrochloride  605 

-  /V’-<l,l*dichloroalkyl)-l-chloro- 

alkanimines  monosubstituted 
hydrazines  604 

-  /V-trichloromethyldichloro- 

methanimine  amidines  603 

-  A^trichloromethyldichloro- 


methanimine  +  aniline  hydro¬ 
chloride  604 

-  /V-trichloromethyldichloro- 

methanimine  2-benzoylamino- 
benzoic  acid  600 

-  /V-trichloromethyldichloro- 

methanimine  +  /V’,/V'-diacyl- 
hydrazines  600 

-  /V-trichloromethyldichloro- 

methanimine  +  c^iphenols  602 

-  /V-trichloromethyldichloro- 

methanimine  +  hydroxylamine 
hydrochloride  604 

-  without  Cyclixation 

-  /V-trichloromethyldichloro- 

methanimine  alcohols  600 

-  /V-trichloromethyldichloro- 

methanimine  +  aldehydes  601 

-  /V-trichloromethyldichloro- 

methanimine  +  aniline  604 

-  iV-trichloromethyldichloro- 


methanimine  +  arenecarboxamides  600 

-  /V-trichloromethyldichloro- 

methanimine  +  carboxylic  acids  600 

-  /V-trichloromethyldichloro- 

methanimine  +  carboxylic 
anhydrides  601 

-  /V-trichloromethyldichloro- 

methanimine  +  phenols  602 

-  /V-trichloromethyldichloro- 

methanimine  sulfonic  acids  600 

-  /V-trichloromethyldichloro- 

methanimine  +  trichloroethanol  602 

-  /V-trichloromethyldichloro- 

methanimine  +  water  599 

Iminium  Salts 

Geruration  in  situ 

-  /V,/V,2-triniethly-l-propeniminium 

tetr^uoroborate  437  (2205) 

Synthesis 

-  3-amino-3-propei^inum 

perchlorates  from  iodomethyltri- 
methylaminium  iodide,  ther¬ 
mally  141  (1947) 

-  /V,/V-dimethyl-2-alkeniminium 
perchlorates  from  2,3;3’,4’- 
diunsaturated  secondary 
alcohols,  dimethylformamide, 
phosphoryl  chloride,  and 

perchloric  acid  706  (2530) 

-  M/V-dimethylmethaniminium 

trifluoroacetate  274  (2037) 

-  methaniminium  salts  from 
tertiary  methylamines  and  di- 

or  triarylcarbenium  salts  639  (2453) 

-  /V’-methyl-/V-phenyl-5-acyloxy- 
2,4-pentadieniminium  bromides 
from  5-(/V-methyl-/V-phenyIamino)- 
pentadienal  and  acyl 

bromides  713  (2552) 

-  /V-niethyl-/V-phenyl-3-acyloxy-2- 

propeniminium  bromides  from 
3-(/V-methyl-/V-phenylamino)- 
propenal  and  acyl  bromides  713  (2552) 

Reactions 

-  Cyclixation  Reactions 

-  /V,/V-dimethyt-5-dimethylamino- 
3-phenyl-2,4-pentadieniminium 
perchlorate  -*■  4-acetyl- 

pyridine  494  (2296) 

-  phenylmethaniminium  salts  + 
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diphenylcydoivopenone  685 

-  Arjv,2-trunethyl-l-ptopeniiniiiiuiii 

tetnfluoiobonte  in  1,3> 
alkadienes  437  (2205) 

-  7V^,2-triniethyl-l-propenimimuin 

teti^uoroboiate  in  situ  + 
cycloalkenes  437  (2205) 

-  without  CyeUzation 

-  A’^-diaDcyl-inethylthioinethan- 

iminium  iodides  *  alkyl-  or 
arylmagnesium  halides  436  (2202) 

-  )V^-diincthyl-3-chloro-2- 
alkeniminium  salts  +  methyl 

ketones  655  (2512) 

-  AT^-dimethylchlorodimethyl- 
aminomethaniminhim  chloride 

+  methylUthium  383  (2141) 

-  A^^-dimethyldichloromethaniin- 
inium  chloride  cyck>- 

alkanones  326  (2104) 

-  W’JV-diinethyl-5-dunethylamiiK>- 
3-phenyl-2,4-pentadieninunium 
perchlorate  +  4-acetyl- 

pyridine  494  (2296) 

-  AUV-dimethyl-diinethylthio- 
methaniminhim  iodide  * 
alkyl-  or  arylmagnesium 

halides  436  (2201) 

-  TV^-dimethylmethaniminium 
trifluoroacetate  +  ketones 

having  an  H-atom  at  C-a  274  (2037) 

Indazole 


-  Indazoies 
Synthetit 

-  of  the  Ring  Skeleton 

- from  2-methylanilines,  acetic 

anhydride,  and  amyl  nitrite  375 

- from  2-methylanffines,  acetic 

anhydride,  and  nitrous  oxides  376 

Reactions 

-  Transfonnation  of  the  Ring  Skeleton 

-  l-aminoindazoles  leadGV) 


acetate 

-  2ff’Indazole 

Synthesis 

-  of  the  Ring  Skeleton 

655  (2515) 

—  2-phenyl-2ff-indazole 
Reactions 

590  (2435) 

-  Transformation  of  the  Ring  Skeleton 

-  2-amino-2tf-indazoles  + 

lead(IV)  acetate 

655  (2515) 

Indene 


-  Indenes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  phenylcyclopropene 

derivatives  688 

-  Indanes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  3-indanones  and  lithium/ 

ammonia  637  (2443) 

-  2-<iiaw>-l-hydroxy-l-methyl- 


3-oxoindane 

360 

-  1-indanone 

614 

-  2-(l-indanylidene)-l-oxoindane 

614 

Reactions 

-  Ring  Cleavage  Reactions 

-  2-diaho-l,3-dioxoindane + 

sodium  hydroxide 

361 

-  2,3,4,5,6,7,7a-Hexahydtoiiidelies 
Synth^ 

-  of  the  Ring  Skeleton 

-  7a-alkyl-l,5-dioxo  derhrates 
(optically  active)  by  cychzation 
of  2-alkyl-l,3-dioxo-2K3- 
oxoalkyO-cyclopentanes  in  the 
presence  of  chiral  o-aminocarboxy- 

hc  acids  54(1860) 

-  2,3,S,6,7,8-llexahydioindeiiet 
Synthes 

-  fivm  Like  Ring  Skeletons 

-  2-hydroxy  derivative  486 

-  3a,44>6,7,7a-Hexahydroindene8 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-heptyl-3a-hydroxy  derivative  78 

-  Octahydroindenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-(3-methoxyphenyl)-2-oxo- 

octahydroindene  712  (2550) 

Indeno[  l,2-6)pyran 


-  2,3, 4^Tetiahydt<oiiideiio(  1,2-6]- 
pyians 

Synthesis 

-  of  the  Ring  Skeleton 

- from  3-chlorocarbonyt-2- 

phenyl-5,6-dihydro-4^-pyTan 

(-<- aluminum  chloride)  158 

Indeno)  l,2-c]pyrazole 


-  l,3a,4,8b-Tetrahydroindenol  1,2-c)- 
P)mzoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,3-diaryl  derivatives  from  3,4- 

diarybydnones  and  indene,  U.V. 
irradiation  93  (1919) 

Indeno]  1,2-6  ]thiapytan 


-  2,3,4,5-Tetrahydroindenol  1,2-6)- 
thiapyrans 

Synth^ 

-  of  the  Ring  Skeleton 

- from  3-chlorocarbonyl-2- 

phenyl-5,6-dihydro-4^-thiapyTan 
(-•-  aluminum  chloride)  158 


Indeno]  l,2-<f]triuBOle 


-  3,8-Dih3rdioindei»]l,2-d]ttiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  £^xo- 3-phenyl  derivatives  from 
3-oxo-l-phenyliminoindanes  and 

tosyl  azide  364 

Reactions 

-  Ring  Cleavage  Reactions 

-  8-0X0- 3-phenyl  derivatives 

mineral  acid  364 

Indole 


-  Indoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-acetyl-3-ethoxycarbonyl- 

methyl-l-methylindole  540 

-  3-acetylindole  388  (2161) 

-  l-aOcylindoles  from  indole  and 
(1.)  s^ium  hydride,  (2.)  alkyl 

halides  566 

-  l-allyUndole  566 

-  3-(2-hydroxyalkyl)-indoles 
from  3-hydroxy^2-oxo-3-(2- 
oxoalkyI>2,3-dihydro-indoles 

and  lithium  alaiute  493  (2293) 

-  7V-methylindoles  from  indoles 
and  diniethylmethylene- 

sulfurane  588  (2425) 

-  3-substituted  indoles  from 

isatin  and  Grignard  reagents  495  (2300) 

-  3-substituted  indoles  from 

isatin  and  oiganolithium 
compounds  495  (2300) 

-  substituted  indoles  from  isatins 

or  oxindoles  by  reduction  with 
borane/tetrahydrofuran  84 

-  2-substituted  indoles  from 

2- substituted  2-alkoxycarbonyl- 

3- oxo-2,3-dihydroindoles  and 

sodium  borohydride  510  (2362) 

-  of  the  Ring  Skeleton 

- from  2-aminobenzonitrile  by 

irradiation  588  (2429) 

- from  anilines  and  o-hydroxy- 

ketones  387  (2158) 

-  2-arylindoles  from  anilines 
and  co-bromoacetophenones 

(2  steps)  388  (2160) 

-  2,3-diphenylindoles  from  benzil 

bis(phenylimine]  (3  steps)  447  (2248) 

-  2-phenylindole  73 

Reactions 

-  Fusion  of  New  Rings 

-  3-cyanomethylindole  +  N/f- 

dimethyl-3-dimethylamino-2- 
propeniminium  perchlorate  510  (2361) 

-  with  Retentton  of  the  Ring  Skeleton 
- reduction  with  alkali  metab/ 

ethanol/ammonia  415 

-  2-hydroxyindoles  (oxindoles)  + 
borane/tetrahydrofuran  (reduction)  84 


-  2,3-Dihydioiiidole8 

for  2,3-<lioxo  derivatives,  refer  to  Isatins 
Synthetit 

-  from  Like  Ring  Skektons 

-  3-(2-hy<iroxybenzoyl)-2-oxo- 

2,3-dihydroindoles  from  the 
2k>xo  derivatives  and  ethyl 
2-hydroxybenzoate  (-•-  sodium 
hydride)  164 

-  5-methoxy-l-methyl-2, 3-dihydro- 

indole  415 

-  2-oxo-2,3-dihydroindole<3-spiro- 

3>-2-amino4-benzoylcyclo- 
butanes  from  2-oxo-3-(2-oxo-2- 
phenylthylidene)-2, 3-dihydroindoles 
and  1-amino- 1-alkenes  170 

Reactions 

-  Fuston  of  New  Rings 

-  3-(2-hydroxybenzoyl)-2-oxo- 

2.3- dihydroindoles  methanolic 

hydrochloric  acid  164 

-  2-oxo-3-(2-oxo-2-phenyl- 
ethylidene)-2, 3-dihydroindoles 

1-amiiio- 1-alkenes  170 

-  with  Retention  of  the  Ring  Skeleton 

-  2-methylene-l,3, 3-trimethyl- 

2.3- dihydroindole  tosyl  azide  370 

-  4,7-Dihydioindoles 
Synthesis 

-  from  Like  Ring  Skektons 
- from  indoles  and  lithium/ 

ethanol/ammonia  415 

-  4,S,6,7-Tetrahydroiiidoles 
Synthesis 

-  from  Like  Ring  Skektons 

-  from  indole  and  lithium/ 

ethanol/ammonia  415 

Indolizine 


-  Indolizines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-diphenyl-3-(2,3-diphenyl- 

propenoyloxy)-indoIizine  690 

Indoio[2,l-«)i80quinoline 


i  S 


-  S,12-Dihydioindolo(  2,1-01* 
isoquinoUnhim  Salts 

Synthesis 

-  of  the  Ring  Skekton 
- from  l-benzyl-2-methyl- 

1,2,3,4-tetrahydroisoquinolines 
and  halobenzoquinones  666 

Indolol  2,3-0  IquinoHzine 


-  l,4,6,7,1^12b-Hexahydroiiidolo- 
|2,3«)quinollziiie8 

Synthesis 

-  of  the  Ring  Skekton 

-  3^thyl  derivative  233 


Indolol  7a,  \-0  lisoquinoline 


•  I 


3H- 

-  5,6,8,9-Tetrahydro-3#-iiidolo> 

1 7a,  1-0  lisoqulnolines 

Synthesis 

-  of  the  Ring  Skekton 

-  2,12-dimethoxy-ll-hydroxy- 

3^X0  derivative  668 

C-Iodo  Compounds 

-  lodoalkanes 
Synthesis 

-  from  Like  Carbon  Skektons 
- from  alcohok  and  A^methyl- 

iV,7V’-dicyck)hexylcarbodi- 

imidium  iodide  488  (2273) 

-  2-iodo-3-oxocyclohexene  643  (2468) 

-  2-iodo-3-oxocyclopentene  643  (2468) 

-  4-iodo-3-pyridinioalkene 
nitrates  from  1,3-dienes, 
iodonium  nitrate,  and 

pyridine  707  (2533) 

-  l-iodo-2-trialkylsilylacetylenes 
from  bis{trialkylsilyl]-acetylenes 

and  iodine  chloride  442  (2229) 

Reactions 

-  involving  the  Iodine  Atoms 

-  1-iodoaIkanes  sodio  derivative 

of  methyl  methylthiomethyl 
sulfoxide  88  (1901) 

-  lodoalkenes 
Synthesis 

-  from  Like  Carbon  Skektons 
- from  alcohols,  cyanuric 

chloride,  and  sodium  iodide  578  (2384) 

-  aUyl  iodide  578  (2384) 

-  lo^alkynes 
Synthesis 

-  from  Like  Carbon  Skektons 

-  1-iodo-l-alkynes  from  1-alkynes 

and  iodonium  nitrate  707  (2533) 

-  lodoarenes 
Synthesis 

-  from  Like  Carbon  Skektons 
- from  arenes  and  iron(Il) 

iodide  705  (2525) 

- from  arenes,  iodine,  and 

copper(II)  chloride  705  (2525) 

Isatins 
Reactions 

-  with  Retention  of  the  Ring  Skekton 
- with  borane/tetrahydrofuran 

(reduction)  84 

- with  Grignard  reagents  495  (2300) 

- with  organolithium 

compounds  495  (2300) 

Isocyanates 

-  Aliphatic  loscyanates 
Synthesis 

-  ethyl  3-isocyanato-2- 

butenoate  493  (2292) 

Reactions 

-  o-isocyanatocarboxylic  acid 

esters  hydroxylamine  329  (2118) 

-  Aiyl  Isocyanates 
Synthesis 

-  4-methylphenyl  isocyanate  551 


Reactions 

- with  alkoxyaluminum  hydrides  232 

- with  lithium  alanate  232 

-  phenyl  isocyanate  +  dimethyl- 

3-oxo-2-alkylidenesulfuranes  722  (2589) 

-  phenyl  isocyanates  +  DBN  597 

-  phenyl  isocyanates  +  /V-(2- 

hydroxyethyl)-aniline8  (+ 
hydrobromic  acid)  590  (2434) 

-  Heterocyclic  Isocyanates 
Synthesis 

-  iV- heterocyclic  isocyanates 
from  a-amino-/V-heteroarenes 
and  (1.)  diphenyl  carbonate, 

(2.)  oxalyl  chloride  149  (1977) 

-  isocyanato-l,3,5-triazine  148  (1976) 
Reactions 

-  2-isocyanatobutane-4-thiolides 

phenylhydrazine  166 

-  2-isocyanatobutane-4-thiolide 

+  primary  amines  166 

-  2-isocyanato-4-butanolide 

phenylhydrazine  166 

-  2-isocyanato-4-butanolide 

primary  amines  166 

lso<^anide8 

-  General 
Synthesis 

-  from  Like  Carbon  Skektons 
- from  primary  amines,  chloro¬ 
form,  aqueous  sodium  hydroxide, 
and  benzyltriethylaminium 

chloride  439  (2216) 

-  from  Unlike  Carbon  Skektons 

-  from  /V-substituted  formamides 

and  thionyl  chloride  583  (2408) 

Reactions 

-  Cycbzation  Reactions 

- with  acyl  chlorides  (-•-  potassium 

t-butoxide)  148  (1972) 

- with  carboxamides  (-•■  potassium 

r-butoxide)  148  (1972) 

- with  carboxylic  acid  esters 

(-•-  potassium  t-butoxide)  148  (1972) 

-  Alkyl  Isocyanides  and  Unsaturated 
Analogs 

Synthesis 

-  from  Like  Carbon  Skektons 
- from  alkyl  halides  and  methyl- 

triphenylphosphonium 
dicyanoargentate(I)  440  (2221) 

- from  alkyl  halides  and  tetra- 

phenylarsonium-dicyanoargen- 
tateO)  440  (2221) 

Reactions 

-  Cyclization  Reactions 

-  tosylmethyl  isocyanide  +  alde¬ 
hydes  or  ketones  650  (2497) 

-  without  Cyciization 

- with  acrylic  acid  derivatives 

and  methanol  or  t-butanol  277  (2049) 

-  Aryl -Isocyanides 
Reactions 

-  Cyclization  Reactions 

-  2,6-dimethylphenyl  isocyanide 

+  d4>henylcyclopropenone  691 

-  Miscellaneous  Types 
Synthesis 

-  chlorocarbonyl  isocyanate  601 

-  ethyl  2-alkyl-2-isocyanoalkanoates 
from  ethyl  isocyanoacetate  and 
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(1.)  potassium  r-butoxide,  (2.) 
alkyl  haUde  143  (1954) 

-  l-hydroxy-l'isocyanomethyl- 

cyclohexane  54  (1863) 

laoindole 


\H-  2H- 

-  Itf-laoindolet 
Synthetk 

-  from  Like  Ring  Skeletons 

-  from  2-inethoxycaTbonyloxy- 

1,3-dihydroisoindole,  tha- 

nially  446  (2243) 

-  2-aIkylisoindoles  from  2-amino- 
2-alkylisoindolinium  bromides 

and  base  45 

-  2-benzylisoindole  231,328(2112) 

-  1,3-dimethoxycarbonylisoindoles 
from  the  1,3-dihydro  analogs  and 
tetrachloro-p-benzoquinone  589  (2431) 

-  of  the  Ring  Skeleton 

-  2-alkylisoindoles  from  1,2-bis- 

(bromomethyll-benzene  and 
alkylhydrazines  45 

-  l,3^iphenyIisoindoles  from 

1.2- dibenzoylcyck>hexa-l,4- 

dienes  and  primary  amines  279  (2058) 
Reactions 

-  Fusion  of  New  Rings 

-  3-amino>l#-isoindole  2-acetyl- 

4-butanolide  164 

-  1,3-Dihydioiaoindole8 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-benzyI  derivative  231 

-  of  the  Ring  Skeleton 

- from  l,2-bis|dil<KomethylJ- 

benzene  and  calcium  cyar>- 

amide  652  (2505) 

-  2-acety)-l,3-diacetamido- 

1.3- dihydroisoindole  136 

-  2-aminocarbonyl  derivative  652  (2505) 

-  l-cyano-3-oxo- 1-phenyl  deriv¬ 

atives  from  )V-(ot-cyanobenzyI)-2- 
nitrobenzamides  and  sodium 
carbonate/ethanol  445  (2242) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  A^benzylphthaliinide  +  lithium 

alanate  231 

-  )V-benzylphthalimide  +  sodium 

bis(  2-methoxyethoxy  ]-aluminum 
hydride  231 

-  1,3-Dihydrouoindolium  Salts 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,3-dihydroisoindole(2-spiro-2>- 

1.3- dihydroisoindolium  salts  652  (2505) 

-  2,2-dialkyl-l,3-dihydrouoindolium 

bromides  from  AK4-alken-2- 
ynyl)-Ar-(2-propynyl>JV,7V-dialkyl- 
aminium  bromides  (-•-  potassium 
hydroxide)  148  (1973) 

Isoquinoline 


-  Isoquinolines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-<l-benzoyloxyalkyl)-iso- 
quinolines  from  2-benzoyl-l- 
cyano-l,2-dihydroisoquinolines, 
aldehydes,  and  sodium 

hydride  491  (2283) 

-  4-nitroisoquinoline  489  (2277) 

-  of  the  Ring  Skeleton 

- from  benzylidenaminoacetal- 

hyde  acetals  and  boron  tri¬ 
fluoride/acetic  acid  656(2517) 

Reactions 

-  Fusion  of  New  Rings 

-  isoquinoline  diphenylcyck)- 

propenone  690 

-  1-hydrazinoisoquinoline  + 

ethyl  o-oxocarboxylates  98  (1933) 

-  with  Retention  of  the  Ring  Skeleton 
- reduction  with  sodium/ethanol/ 

ammonia  414 

-  isoquinoline  +  nitric  acid/acetic 

anhydride  489  (2277) 

-  Isoquinolinium  Salts 
Reactions 

-  uith  Retention  of  the  Ring  Skeleton 
- dequaternization  with  1,4- 

diazabicyck>(2.2.2]octane  702 

-  l,2-DihydiokK>quinolines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-alkyl-l-cyano-2-benzoyl 
derivatives  from  2-benzoyl- 1- 
cyano-1 ,2-dihydroisoquinoline, 
sodium  hydride,  and  ^yl 

haUdes  494  (2294) 

-  l-(2-benzoyloxy-3-oxo-3,4- 
dihydro-2-indolyl)-iso- 

quinoline  491  (2283) 

-  l-cinnamoyl-l-cyano-2- 

benzoyl  derivative  494  (2294) 

Reactions 

-  with  Retention  of  the  Ring  Sl’eleton 

-  2-benzoyl-l-cyano  derivative 
+  alkyl  halides  sodium 

hydride  494  (2294) 

-  2-benzoyl-l-cyano  derivative 
+  cinnamoyl  bromide  -t- 

sodium  hydride  494  (2294) 

-  2-benzoy)-l-cyano  derivative  + 

sodium  hydride  +  a,t>>-dibromo 
compounds  494  (2294) 

-  2-benzoyl-l-cyano-l,2-dihydro- 
isoquinoline  sodium  hy^de 

■«- o-phthaldialdehyde  491  (2283) 

-  3,4-Dihydroiaoquinoiines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,3-dialkyl  derivatives  from 
benzyldiaOcylcarbinols  and 

nitriles  512  (2368) 

-  1,2,3,4-Tetrahydioi8oquinolines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  from  isoquinoline  and  sodium/ 

ethanol/ammonia  414 

-  of  the  RUig  Skeleton 

-  l-hydroxy-2-methyl  derivatives 
from  /V-methyl-Ar-(2-phenyl- 
ethyD-formamide  and  phosphoryl 


chloride  514  (2374) 

-  4-(4-hydroxytor  alkoxy)-phenyl) 
derivatives  from  benzylamino- 
acetaldehyde  diethyl  acetak  and 
phenols  (or  methoxybenzenes] 

(+  hydrochloric  acid)  98  (1935) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  l-isobutyl-2-methyl  derivatives 

potassium  hexacyano- 
fetTate(lIl)  658 

-  l,2,3,44i6,7,8-Octahydioiao- 
quinoiines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-inethyl  derivative 
Isoseleqocyanates 
Reactions 

-  phenyl  isoselenocyanate  + 
sodium  phenylethynesel- 
enolate 

-  phenyl  isoselenocyanate 
sodium  phenylethynethio- 
late 

Isothiocyaiiates 

-  Gen^ 

Synthesis 

- from  primary  amines  and 

(1.)  carbon  disulfide  + 
triethylamine,  (2.)  ethyl 
carbonochloridate 

-  Aliphatic  Isothiocyanates 
Synthesis 

-  alkyl  isothiocyanates  from 
aDcylamines,  carbon  disulfide, 

and  dicyclohexylcarbodiimide  108 

-  1-aryl- 1-alkenyl  isocyanates 

from  1-arylalkanimines  having 
an  H-atom  at  C-2  and  carbonyl 
chloride  385  (2149) 

-  Aryl  Isothiocyanates 
Synthesis 

-  from  anilines  and  diethyl- 

thiocarbamoyl  chloride  108 

- from  arylamines  and  carbon 

disulfide  (3  steps)  385  (2147) 

- from  methyl  A^arylthio- 

carbamates,  thermally  385  (2147) 
Reacttons 

-  Cyclization  Reactions 

-  phenyl  isothiocyanate  -t-  sodium 
phenylethyneselenolate  445  (2238) 

-  phenyl  isothiocyanate  +  sodium 
phenylethynethiolate  445  (2238) 

Isoutea  and  D^vatives 
Syntfiesis 

-  Oi>aminoalkanoyl)-/V,/V- 

dicyclohexylisoureas  from  N- 
protected  amino-adds  and 
dicydohexylcarbodiimide  455 

-  /V,A^-dicyclohexyl-0-penta- 

chlorophenylisourea-bis(penta- 
chlorophenyl]  complex  457 

JuUne 

see:  Benzo(i^quinolizine  OH,SH-) 

Juloline 

see:  Benzo[(n(luinolizine  (2,3-Dihydro- 


414 

445  (2238) 
445  (2238) 

108 


1 


383  (2141) 


Ketene  Derivatives 

-  Diketene 
Reactions 

- with  benzeneselenol  215  (2022) 

-  with  benzenethiol  215  (2022) 

-  with  phenol  215  (2022) 

-  Ketene  Aminals 

Synthesis  ’ 

-  l,l-bis(<liinethylamino]-' 

ethylene  383  (2141) 

-  ketene  tetramethylaminals  from 
the  mixed  azines  of  aromatic 
aldehydes  (and  cinnamaldehyde) 
and  benzophenone  and  bis- 
(dimethylaminoH'butoxy- 

methane  91  (1912) 

-  Ketene  OJVT-Acetals 

for  cyclic  derivatives,  refer  to  the  cor¬ 
responding  O-  or  N-  heterocyclic 
systems 

-  Ketene  5',5-Acetals 
Synthesis 

-  from  formaldehyde  5,5-acetals 

via  lithiation,  silylation,  and 
alkylidenation  647  (2483) 

-  Ketene  Imines 


647  (2483) 


oxazines  by  o-C-alkylation 

and  hydrolysis  57  (1872) 

-  from  Like  Carbon  Skeletons 

- from  5,5-alkanediyl  acetak 

and  (1.)  methyl  fluorosulfate, 

(2.)  base  561 

- from  alkenes  and  thallium(ni) 

nitrate  497  (2306) 

-  from  alkenes  by  alkoxy- 
mercuration-demercurateion  497  (2307) 

- from  secondary  alcohob  and 

dimethyl  sulfoxide/dicyclo- 
hexylcarbodiimide  115 

-  alkyl  ketones  from  2-hydroxy- 

alkyl  methyl  sufoxides  by 
thermolysis  115 

-  aliphatic,  cycloaliphatic,  and 

aromatic  ketones  from  secondary 
alcohols  and  dipyridine- 
chromium(VI)  oxide  55  (1866) 

-  aromatic  ketones  from  the 
corresponding  azines  and 

periodic  acid  499(2316) 

-  methyl  ketones  from  2-oxo- 
alkyl  methyl  sulfoxides  by 
reduction  using  aluminum 


55  (1866) 


499  (2316) 


1,3-dithianes  506  (2344) 

- with  lithium  o-lithioacetate  60  (1879) 

- with  phenybulfur  trifhioride  110 

- with  tetraalkyl  orthosili¬ 
cates  583 (2404) 

-  with  thiourea  dioxide  435  (2197) 

-  with  titanium(IV)  alkoxides 

and  ketene  608 

- with  various  aOcoxyaluminum 

hydrides  220 

-  aromatic  ketones,  reduction  with 

lithium/ammonia  637  (2443) 

-  1-AIkenyl  Ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  aryl  l-aryl-2-azidoethenyl 
ketones  from  l-(2,3-diaryl-3- 
oxopropenyl)-pyridinium 

chlorides  and  sodium  azide  322  (2091) 

Reactions 

-  involving  the  Carbonyl  Groups 

3-0X0- A* -steroids  sulfurated 

sodium  borohydride  530 

-  Alkyl  Aiyl  Ketones 
Synthes 

-  from  Like  Carbon  Skeletons 


Reactions 

-  iV-phenyl-l-alkenimines  +  1- 

amalgam 

-  from  Unlike  Carbon  Skeletons 

116 

-  aryl  methyl  ketones  from 
methyl  phenacyl  sufoxides 

dialkylamino-  1-alkynes 

149  (1978) 

- from  acyl  chlorides  and  lithium 

and  zinc/add 

117 

-  Ketene  Semiacetal  Halides 
Reactions 

-  1-chloro-l-ethoxyethylene  + 

diaDcyl-  or  diphenylcuprates 

- from  carboxylic  add  esters  and 

(1.)  Ar-aryl-Af,i-dilithiomethane- 

76 

-  c>>azidoacetophenone 

-  from  Unlike  Carbon  Skeletons 

-  from  arenes  and  alkanoic  add 

288,  302 

carboxylic  adds 

Ketenes 

454 

sulflnamides,  (2.)  water 
- from  lithium  acyltetracarbonyl- 

122 

anhydrides 

- from  arenes  and  alkanoyl 

537 

-  DOialoketenes 

ferrates  and  acyl  halides  322  (2090) 

chlorides 

537 

Reactions 

-  Transformation  of  the  Carbon  Skeleton 

-  dichloroketene  cycloalkanones  565 

-  Ketene 
Reactions 

-  Transformation  of  the  Carbon  Skeleton 

-  with  boron  trichloride  adducts 

of  aldehydes  or  ketones  212  (2007) 

-  with  aldehydes  and  titanium 

(IV)  alkoxides  608 

- with  ketones  and  titanium(IV) 

alkoxides  608 

-  with  Retention  of  the  Carbon  Skeleton 

-  with  alcohob  and  nitrosyl 

chloride  646  (2481) 

-  Ketoketenes 
Reactions 

-  with  Retention  of  the  Carbon  Skeleton 

-  diphenylketene  +  ^-protected 

o-aminocarboxylic  acids  458 

Ketones 

-  General 
Synthesis 

-  from  Heterocyclic  Compounds 

-  from  2,2-disubstituted  1,3- 
dithianes  and  chloramine  T  498  (2310) 

-  from  1-substituted  5,6-dihydro- 

4A'-l,3-oxazines  and  (1.) 
dimethyl  sulfate,  (2.)  organo- 
magnesium  compounds,  (3.) 
hydrolysb  341 

-  from  3,3,5,5-tetrasubstituted 

1,2-dioxolanes  by  therm¬ 
olysis  436  (2200) 

-  unsymmetrical  ketones  from 
2-alky  1-5 ,6-dihydro-4//- 1 , 3- 


- from  tetrasubstituted  ethylenes 

and  (1.)  bromine,  (2.)  silver 
carbonate  on  celite  643  (2467) 

-  alkyl  ketones  from  methyl  2- 

oxoalkyl  sulfones  and  aluminum 
amalgam/aqueous  systems  123 

-  benzyl  ketones  from  lithium 
acyltetracaibonylfenates  and 

benzyl  halides  322  (2090) 

-  methyl  ketones  from  methyl 

carboxylates  and  (1.)  dimsyl- 
sodium,  (2.)  aluminum  amalgam/ 
water  116 

-  symmetrical  ketones  from 

organomercuric  halides  and 
tetracarbonylnickel  641  (2462) 

-  unsymmetric  ketones  from  N,N- 

dimethyl-dimethylthiomethan- 
iminium  iodide  and  two  different 
Grignard  reagents  436  (2201) 

Reactions 

- with  alkyl  (or  aryl)  halides 

and  lithium  51(1851) 

- with  alkyl  lithiomethane- 

sulfonates  127 

- with  alkyl  aryl  sulfone  /V-tosyl- 

imines,  sodio  derivatives  124 

- with/V-aryl-/V',l-dilithiomethane- 

sulflnamides  122 

- with  2-butenoic  acid  and 

naphthalene-lithium  646  (2482) 

-  with  dimethybmino-methyl- 

enephenybulfurane  5-oxide  125 

- with  dimethyl-methylene- 

sulfurane  5-oxide  116 

- with  2-lithio-2-trimethylsilyl- 


- from  arenes,  alkanoyl  chlorides, 

and  triflic  acid  494  (2297) 

- from  1-haloalkyl  phenyl 

ketones  and  mercaptans  or 
hydrogen  sulfide  (or  sodium 
derivatives)  642  (2464) 

-  u^-aminoacetophenones  from 

aroyl  cyanides  and  hydrogen 
chloride/ tin(II)  chloride  580  (2393) 

-  aryl  chloromethyl  ketones 
from  arenes,  chloroacetic  acid, 

and  polyphosphoric  add  498  (2312) 

-  cyclopropyl  phenyl  ketones 

from  3-acyloxyalkyltriphenyl- 
phosphonium  bromides  and 
potassium  f-butoxide  642  (2465) 

-  1-indanone  614 

-  5-oxo-6,7,8,9-tetrahydro-5^- 

benzocycloheptene  613 

-  5-oxo-5,6,ll,i2-tetrahydro- 

dibenzo(a,c|cyclooctene  613 

-  1-tetralone  613 

Reactions 

-  involving  the  Carbonyl  Group 

-  acetophenone  lithium/ 

methylamine  412 

-  acetophenone  +  potassium/f- 

butanol/ammonia  412 

-  2-alkybelenoacetophenones  + 

ethyl  cyanoacetate  (-*-  benzyl- 
amine/acetic  add)  213(2012) 

-  2-alkybelenoacetophenones 
malodinitrile  (-»-  benzylamine/ 

acetic  add)  213(2012) 

-  2-alkylthioacetophenones  * 
ethyl  cyanoacetate  (-•-  benzyl- 
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amine/acetic  add)  213(2012) 

-  2-alkylthioacetophenone$  * 
malodinitrile  (+  benzylamine/ 

acetic  add)  213(2012) 

-  2-amino-2-inethyl-l-oxo-l- 
phenylpiopane,  cyclodehydiation  191 

-  ketones  having  two  H-atoms  at 

C-a  +  methylhydrazine  215  (2019) 

-  2-methylselenoacetophenoness 

ethyl  biomoacetate  +  zinc  214  (2017) 

-  2-methyHhioaoetophenones  + 

ethyl  bromoacetate  +  zinc  214  (2017) 

-  1-Alkynyl  Ketones 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  from  acyl  chlorides  and 

copper  acetyknides  71 

-  l-aDcenyl  1-alkynyl  ketones 
from  copper  acetyknides, 
methyllithium,  and  2-aikenoic 

add  chlorides  76 

-  diphenylpropynone  74 

-  ethynyl  ketones  from  bi$(tri- 
methybilylhscetylene  and  acyl 
chlorides/aluminum  chloride  SOI  (2321) 

Reactions 

-  CycUzation  Reactions 

-  1-alkynyl  phenyl  ketones  + 

2-aminobenzenethiol  451  (2265) 

-  1-alkynyl  phenyl  ketones  + 

1,2-diaminobenzenes  451  (2265) 

-  3-AIkyn3rl  Ketones 
Synthesis 

-  from  UnUke  Carbon  Skeletons 
- from  1-alkenyl  ketones 

and  1-alkynyldiethylalanes  498  (2311) 

-  o-Aimno-ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  alkyl  l-aminoaOcyl  ketone 

hydrochlorides  from  hexaalkyl- 
2,5-dihydropyTazines  and 
hydrochloric  add  191 

- aminoacetophenones  from 

aroyl  cyanides  and  hydrogen 
chloride/tinGI)  chloride  580  (2393) 

-  ot-dialkylaminocycloalkanones 
from  l,2-bis|tTimethykiloxy]- 
cycloalkanones  and  dialkyl- 

amines  582 (2401) 

-  from  Unlike  Carbon  Skeletons 

-  Lj-benzoylaminoaceto- 

phenone  587  (2424) 

Reactions 

-  involving  the  Carbonyl  Group 

-  alkyl  1-aminoalkyl  ketone 

hydrochlorides  aqueous  sodium 
hydroxide  (cyclocondensation)  191 

-  not  involving  the  Carbonyl  Group 

-  o-d^iilkylamino-ketones  -t- 
mercury(II)  compounds/ 

water  499  (2314) 

-  d-Andno-ketones 
Reactions 

-  involving  the  Carbonyl  Group 

-  2-aminovinyl  ketones  + 

formamide  148  (1975) 

-  Dialkyl  Ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  1-alkeny  1  methyl  sulfides 


and  mercury(II)  chloride/ 
aq  ueous  acetonitrile  113 

- from  tetra-sec-alkyl  ortho¬ 
silicates  and  ketones  583  (2404) 

-  3-oxobicyclo|3.2.1]octane  485 

-  from  Unlike  Carbon  Skeletoru 
- from  alkyl  halides,  alkyl 

tosylates,  and  sodium  tetra- 
carbonylferrate  438  (2209) 

- from  2-ethenyl-5,6-dihydro- 

4^-1,3-oxazines  and  organo- 
magnesium  compounds . 

(4  steps)  339 

-  2-(4-acetoxy-l-oxobutyl)- 

norbornane  196 

-  alkyl  u>-acetoxyalkyl  ketones 
from  alkenes  and  (1.)  thexylborane, 

(2.)  (u-acetoxy-l-alkenes,  (3.) 
carbon  monxide/water,  (4.) 
hydrogen  peroxide  196 

-  alkyl  benzyl  ketones  from 
cycloheptatriene  and  acyl 
chlorides,  Friedel-Crafts 

conditions  54  (1861) 

-  alkyl  cyclopropyl  ketones  from 
3-acyloxyalkyltriphenylphosphonium 
bromides  and  potassium  t-but- 

oxide  642  (2465) 

-  bis-(di-r-butylmethyl]  ketone  65 

-  cycloheptanone  54  (1863) 

-  2,2-dimethylcyclobutanones 
from  1-chloro-l-dimethylamino- 
2-methylpropene,  silver  tetra- 
fluoroborate,  and  alkenes  437  (2205) 

-  2-nonanone  376 

-  3-pentanone  711  (2545) 

-  sterically  hindered  dialkyl 
ketones  from  acyl  chlorides 
and  alkylmagnesium  halides 

|-i-  copper(I)  halide]  56  (1870) 

-  unsymmetrical  dialkyl  ketones 

from  diethyl  1-methylthioalkane- 
phosphonates  and  aldehydes  or 
ketones  (3  steps)  113 

Reactions 

-  involving  the  Carbonyl  Group 
- electrochemical  reduction  in 

the  presence  of  ethylamine  411 

- with  acetyl  chloride,  Lewis- 

acid  catalysis  53  (1856) 

- with  carboxymethylene- 

dialkylsulfuranes  (sodium  salts)  1 20 

- with  hydrogen  sulfide  113 

-  acetylcyclopropane  + 

phosphorus(V)  chloride  703 

-  cyclic  ketones,  reduction  with 

lithium/ammonia  or  lithium/ 
alkylamines  411 

-  cycloalkanones  +  dichloro- 

ketene  565 

-  cycloalkanones  lithium 

alanate  222 

-  cycloalkanones  various 

alkoxyaluminum  hydrides  222 

-  dialkyl  ketones  having  one 

o-H  atom  potassium  hexa- 
cyanoferrat^ID/aqueous  base  191 

-  ketones  having  two  H-atoms 

at  C-a  methylhydrazine  215  (2019) 

-  steroid  ketones  *  sulfurated 

sodium  borohydride  530 


-  not  involving  the  Carbonyl  Group 

-  4-bromocyclohexanone  + 

lithium  bii^  l-alkenyl|  cuprates  78 

-  Diaiyl  Ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  4-(/V’phenylhydrazino)- 

benzophenone  583  (2405) 

-  from  Unlike  Carbon  Skeletons 
- from  arenes  and  aroyl 

chlorides  533 

- from  /V,/V-dialkyl-aryl-(niethyl- 

thio)-methaniminium  iodides 

and  arylmagnesium  halides  436  (2202) 

-  benzophenones  from  benzenes 

and  benzoic  anhydride  539 

-  l-benzoy)-2-methylnaphthalene  536 

-  4-benzoyl4’-phenylbenzophenone  533 

-  5-/-butyl-2-methoxybenzo- 

phenone  536 

-  4,4’-dimethoxybenzophenone  533 

-  4-methoxybenzophenone  536 

-  4-(4-styrylphenylazo)-benzo- 
phenones  from  ^-(4-benzylamino- 
phenyl)-/V’-phenyldiazenes  500  (2318) 

Reactions 

-  involving  the  Carbonyl  Group 

- with  dimsylsodium  115 

-  2-aminobenzophenones  + 
alkanoic  acids  ->■  poly- 

phosphoric  acid  280  (2064) 

-  benzophenone  +  diethyl 

phosphite strong  base  707  (2531) 

-  benzophenone  +  0,0-diethyl 
thiophosphite  +  strong  base  707  (2531) 

-  2,4-dihydroxybenzophenone 

sodium  bisl2-methoxyethoxy]- 
aluminum  hydride  220 

-  nitrofluorenones  +  hydrazine 

hydrate/Raney  nickel  (reduction)  192 

-  vfoDiketones 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  o-dialkylamino-ketones 

and  mercury(II)  compounds  499  (2314) 

- from  non-terminal  alkenes  and 

potassium  permanganate/acetic 
anhydride  323  (2094) 

-  benzil  293 

-  benzils  from  benzoins  and 

triphenylphosphine  dibromide  697 

-  benzils  from  diphenylacetylenes 

and  thallium(lll)  nitrate  645  (2476) 

-  a,d;a’,d’-unsaturated  vie- 

diketones  from  the  corresponding 
ketols  by  oxidation  with 
bismuth(III)  oxide  89  (1905) 

-  from  Unlike  Carbon  Skeletons 
- from  acyl  halides,  alkyl 

tosylates,  and  sodium  tetra- 
carbonylf^errate  438  (2209) 

-  from  aldehydes  via  1,3- 

dithiane  derivatives  (4  steps)  108 

-  benzils  from  chalcones  and 

thalliumail)  nitrate  497  (2309) 

-  decafluorobenzil  from  penta- 
fluorophenylcopper  in  situ 

and  oxalyl  chloride  69 

Reactions 

-  involving  the  Carbonyl  Groups 

- with  amidrazones  275  (2041) 
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- with  ketene  and  titanium(IV) 

alkoxides  608 

-  with  zinc/aqueous  dimethyl- 

formamide  643  (2466) 

-  vio-diketones -i- 1,2-dihydioxy- 
tetraphenylethane  in  high- 

boiling  solvents  SS  (1864) 

-  ^Diketones 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  from  o-bromoketones  and 
butanethioic  acid  via  o- 
butanoylthio-ketones 

-  symmetrical  l,3-diaryl-l,3- 
dioxopropanes  from  vinyl 
aienecarboxylates 

Reactions 

-  C-acylthiomethylation  with 
5-piperidinomethyI  thio- 
carboxylates 

-  with  l-amino-3-oxocyclo- 

alkenes  and  p-toluenesulfonic 
acid  331  (2122) 

-  cyclohexane- l,3-diones  +  (l.) 
thailium(I)  ethoxide,  (2.)  alkyl 

iodide  435  (2198) 

-  cyck)hexane-l,3-diones  +  (1.) 

thallium(I)  ethoxide,  (2.)  ethyl 
carbonochloridate  435  (2198) 

-  'y-Diketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  l-aryl-l,4-dioxo-2-pentenes 

from  l-aryM-flci-nitro-l-oxo- 
2-pentenes  (potassium  salts) 
and  aqueous  ammonium 
peroxydisulfate  90  (1907) 

-  l-aryl-l,4-dioxo-2-pentenes 

from  1-ary  1-4-oximino- 1-0X0- 
2-alkenes  by  oxime  cleavage 
with  formaldehyde/hydro¬ 
chloric  acid  90(1907) 

-  l-aryl-l,4-dioxo-2-pentenes 

from  methyl  1-aryl- 1-oxo- A* - 
alkene-4-nitronates  by  acidic 
hydroysis  90  (1907) 

-  f^m  Unlike  Carbon  Skeletons 

-  l-aryl-l,4-dioxo-2-pentenes 
from  acetophenones  and  1- 
dimethylamino-2-nitropropene 

(2  steps)  90  (1907) 

-  1,4-bis-lpentafluorophenyll- 

1,4-dioxobutane  69 

-  polyfluoro-T-diketones  from 
tet^uorobutanedioic  acid  and 
alkyl-  or  arylmagnesium 

bromides  500  (2319) 

-  a,0-unsaturated  7-diketones 
from  WtMliketones  and  2-oxo- 
alkylidenetriphenylphosphor- 

anes  582  (2402) 

Reactions 

-  with  hydrazine  654  (2510) 

-  l,2-dibenzoylcyclohexa-l,4- 

dienes  +  primary  amines  279  (2058) 

-  S-Diketones 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  from  methyl  2-oxoalkyl 

sulfoxides  and  butenone  641  (2463) 

-  polyfluoro-6 -diketones  from 
hexafluoropentanedioic  acid 


and  alkyl-  or  arylmagnesium 
bromides*  500  (2319) 

Reactions 

-  2-alkyl-l,3-dioxo-2-(3-oxoalkyl)- 
cycloalkanes,  asymmetric 
cyclization  in  the  presence  of 
chiral  o-aminocarlwxylic 

acids  54  (1860) 

-  eDiketones 
Synthesis 

-  from  Unlike  Carbon  Skeietons 

-  polyfluoro-e-diketone$  from 
octafluorohexanedioic  acid  and 
alkyl  or  arylmagnesium 

halides  500  (2319) 

-  ofHalo-ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  a,a’-dibromocycloalkanones 

from  cycloalkanones  and 
bromine/acetic  acid  245 

-  steroidal  halomethyl  ketones 

from  the  )V-(2-hydroxyethyl)- 
imines  of  the  corresponding 
methyl  ketones  and  A’-halo- 
succinimide  711  (2546) 

-  from  Unlike  Carbon  Skeletons 

-  aryl  chloromethyl  ketones  from 

arenes,  chloroacetic  acid,  and 
polyphosphoric  acid  498  (2312) 

Reactions 

-  involving  the  Carbonyl  Group 

-  l-benzoyH-bromocyclo- 

alkanes  lithium  aziridide  650  (2494) 

-  o-chloro-ketones  +  1-alkenyl- 

magnesium  bromides  85  (1893) 

-  not  involving  the  Carbonyl  Group 
- with  hydrogen  sulfide  (or  sodium 

hydrogen  sulfide)  642  (2464) 

- with  mercaptans  (or  sodium 

thiolates)  642  (2464) 

-  alkyl  1-bromoalkyl  ketones 
zinc  +  dichloromethyl  methyl 


ether 

383  (2139) 

-  alkyl  1-bromoalkyl  ketones 

bis(  chloromethyl]  ether  + 

zinc 

211 (2002) 

-  1-bromoalkyl  ketones  + 

thiolactams 

62  (1887) 

-  1-bromoethyl  ketones  + 

dimethyl  sulfide 

722 (2589) 

-  ot-bromo-ketones  +  butane¬ 

thioic  acid 

53  (1867) 

-  a,a’-dibromo-ketones  enamines 

+  octacarbonyldiiron  497  (2305) 

-  o-chloro-^diketones 

mercaptans  base  710  (2543) 

-  /3-llalo-ketones 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  l,5-dichloro-3-oxopentane  96  (1929) 
Reactions 

-  involving  the  Carbonyl  Group 

-  2-benzoyl-2-bromomethyl-l,3- 
dibromopropane  disodium 
ethanediolate  or  -propane-1,3- 

diolate  283  (2071) 

-  Heterocyclic  Ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  2-aminoacetylfuran  580  (2393) 

-  from  Unlike  Carbon  Skeletons 


- from  heteroarenes  and  alkanoic 

acid  anhydrides  536,  538,  540 

-  5-acetyl^methyl-2-phenyl- 

2«-l,2,3-triazole  477 

-  4-biphenylyl  4-pyridyl 

ketone  494  (2296) 

-  2-benzoylthiophene  536 

Reactions 

-  involving  the  Carbonyl  Group 

-  3-oxochroman  and  3^xo-3,4- 
dihydro-2Af-l-benzothiapyran 

-t-  cyanoguanidine  164 

-  not  involving  the  Carbonyl  Group 

-  4-acetylpyridine +7V,7V- 

dimethyl-5-dimethylamino-3- 
phenyl-2,4-pentadieniminium 
perchlorate  494  (2296) 

-  o-Hydroxy-ketones  and  (7-Deri¬ 
vatives 

see  also:  Acyloins 

Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  vic-diketones  by  reduction 

with  1, 2-dihydroxy  tetraphenyl- 
ethane  in  high-boiling  solvents  55  (1864) 

-  acetoxymethyl  ketones  from 
1-alkenes  and  potassium 
permanganate/acetic 

anhydride  323  (2094) 

-  aryl  hydroxymethyl  ketones 

from  arylglyoxal  ^methyl  1- 
((7,S-semiacetals)  and  sodium 
hydroxymethanesulfinate  117 

-  u>-hydroxyacetophenones  from 

arylglyoxal  S-methyl  l-iO,S 
semiacetals)  and  sodium  hydroxy¬ 
methanesulfinate  117 

-  2-methoxycyclopentanone  626 

-  /3,7;a,(3’-unsaturated  o-hydroxy- 

ketones  from  a,/};a’,/9’-unsaturated 
diob  by  oxidation  with  silverG) 
carbonate  on  Celite'  89  (1905) 

-  from  Unlike  Carbon  Skeletons 

-  l-aDcoxy-l-phenylalkyl  phenyl 
ketones  from  benzoin  alkyl 
ethers  and  activated 

1-alkenes  641  (2461) 

-  o-benzyl-a-hydroxy-ketones 

from  lithium  acyltricarbonyl- 
nickelates  and  ^nzyl  halides  234  (2095) 

-  2-hydroxycyc)oheptanone  582  (2403) 

Reactions 

-  involving  the  Carbonyi  Group 

- with  anilines  387  (2158) 

- with  diethyl  malonate  and 

base  588  (2428) 

-  3-phenoxybutanones  +  poly¬ 
phosphoric  acid  or  sulfuric 

acid  448  (2253) 

-  not  involving  the  Carbonyl  Group 

-  benzoin  ethers  +  activated 

1-alkenes  641  (2461) 

-  2-()V-heteroaryl)-2-hydroxy-3- 

oxobutanes,  photolysis  388  (2161) 

-  ^Hydroxy-ketones  and  (7-Deri¬ 
vatives 

Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  2-alkoxyalkyl  alkyl  ketones  from 

dialkyl  ketones,  the  corresponding 
enol  ethers,  and  boron  triftuoride 
etherate  379 


56  (1867) 
56  (1869) 

58  (1875) 
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-  alkyl  T'hydroxyalkyl  ketones 
from  alkyl  l-bromoaOcyl  ketones 
and  (1.)  bisichloromethyl)  ether, 

(2.)  aqueouii  add  211  (2002) 

-  ric-Trltetones 
Reactions 

-  involving  the  Carbonyl  Groups 

-  cyclic  pic-trflcetones  diazomethyl 

compounds  359 

-  1,3,5-Triketones 
Reactions 

-  not  involving  the  Carbonyl  Groups 

- with  tosyl  azide  364 

-  a,d-Unaaturated  Ketones 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  l-alkoxy-3-cxocyck>hexenes 
from  cyclohexane-l,3-diones 
and  (1.)  thalhumfl)  ethoxide, 

(2.)  alkyl  iodides  435  (2197) 

-  i-aryl-l,4-dioxo-2-pentene$ 
from  l-aryl-4-flcf-nitro-l-oxo-2- 
pentenes  (potassium  salts)  and 
aqueous  ammonium  peroxy- 

disulfate  90  (1907) 

-  l-aryl-l,4-dioxo-2-pentenes 
from  l-aryl-4-oximino-l-oxo- 

2-aIkenes  by  oxime  cleavage 
with  formaldehyde/hydrochloric 

add  90  (1907) 

-  l-ary)-l,4-dioxo-2-pentene$ 

from  methyl  1-aryl- l-oxo-2- 
alkene-4-nitronates  by  addic 
hydrolysis  90  (1907) 

-  l-ethoxycarbonyloxy-3oxo- 

cyclohexenes  from  cyclohexane- 
1,3-diones  and  (1.)  thalhunKI) 
ethoxide,  (2.)  ethyl  carbono- 
chloridate  435  (2198) 

-  from  Unlike  Carbon  Skeletons 
- from  acyl  chlorides  and 

hthium  bis-(  1-aIkenyl)- 

cuprates  76 

- from  aldehydes  or  ketones 

and  lithio-  or  sodio  derivatives 
of  2-amino-l-alkenyldiphenyl- 
phosphine  oxides  324  (2097) 

-  7a-alkyl-l,5-dioxo-2,3,5,6,7, 

7a-hexahydrcindenes  (optically 
active)  by  cyclization  reactions 
in  the  presence  of  chiral  o-amino- 
carboxylic  adds  54  (1860) 

-  4a-alkyl-2,5-dioxo-2,3,4,4a4 .6.7,8- 

octahydronaphthalenes  (optically 
active)  by  cy  clization  reactions  in 
the  presence  of  chiral  o-aminocarb- 
oxylk  acids  54  (1860) 

-  l-aryl-l,4-dioxo-2-pentenes 
from  acetophenones  and 
l-dimethylainino-2-nitro- 

propene  (2  steps)  90  (1907) 

-  4-chloro-3-oxocyclopentenes 
from  1-alkenoyl  chlorides, 
acetylene,  and  aluminum 

chloride  211  (2004) 

-  l,2,3,4,5,5-hexamethy)-6- 

oxocyc)ohexa-l,3-diene  195 

-  styryl  ketones  from  benzaldehydes 

and  2-oxoalkyltriphenylphosphonium 
fluorides  142  (1949) 


Reactions 

-  involving  the  Carbonyl  Group 

-  3-oxocycloalkenes  +  triethyl' 
borane  +  diethylboryl 

phratote  273  (2033) 

-  not  involving  the  Carbonyl  Group 
- with  l-aDcynyldiethyl- 

aUnes  498  (2311) 

- with  methyloopper  (+  lithium 

iodide)  (additive  ^methylation)  65 

- with  phenyjcopper  (+  lithium 

iodide)  (additive  d-phenylation)  68 

-  2-acetyl-l-hydroxy-3-oxocyclo- 
hexene  phthalomonoperoxoic 

acid  186 

-  1-amino- 3-oxo-l-alkenes  + 

lead(IV)  acetate  185 

-  chaicones  thallium(III) 

nitrate  497  (2309) 

-  l-methyl-3-oxocyclohexene  + 
lithium  bis(  1-alkenyl]- 

cuprates  323  (2092) 

-  3oxocycloalkenes  +  iodine 

azide  643  (2468) 

-  7,6 -Unsaturated  Ketones 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  3-(l-alkenyl)-cyclohexanones 
from  3-oxocyclohexenes  and 
lithium  bis|l-alkenyl]- 

cuinates  323  (2092) 

-  Miscellaneous  Types 
Synthesis 

-  3-O-acetylglycyrrhetyl  ketones 
from  3-<^acetylglycyrrhetic 
add  chloride  and  oigano- 

metalMc  reagents  701 

-  4-benzoyl-4’-phenylbenzo- 

phenone  533 

-  alkyl  2,2Klimethoxyethyl 

ketones  from  1-methoxy-l- 
alken-3-ynes,  methanol/water/ 
mercury(II)  sulfate  583  (2407) 

-  bis(trimethylsilylbutadiynyl] 

l,4>phenylene  diketone  501  (2321) 

-  bis(trimethykilylethynyl] 

l,4phenylene  diketone  501  (2321) 

-  a-chk>ro-a,d-epoxy-ketones 

from  0(-chk)n>a,,lJ-epoxy- 
carboxylic  add  esters  and 
aOcylm^esium  halides  61  (1884) 

-  u),bMliazidoacetophenone  from 
phenylacetylene  and  lead(IV) 

acetate  azides  293 

-  l,l>diazido-1.2-diphenyl-2-oxo- 

ethane  293 

-  6,8-diethoxycarbonyl-7-oxo- 

7/f-benzocycloheptene  564 

-  6,8-dimethoxycarbonyl-7-oxo- 

7^benzocycloheptene  564 

-  fluoromethyl  ketones  from 

3-amino-2-fluoroalkenenitriles 

and  aqueous  mineral  add  212  (1005) 

-  methykulfonylmethyl  ketones 

from  alkyl  carboxylates  and 
sodiodimethyl  sulfone  123 

-  polyynyl  ketones  from  l,b>-bis- 
|trimethybilyl)-polyynes  and 
acyl  chlorides/aluminum 

chloride  501  (2321) 


Reactions 

-  bicycUc  ketones,  stereospecific 
reduction  with  complex 

metal  hydrides  223 

-  cyclic  aOcyl  ketones,  o-arylation 
with  2-chloro-l-methoxybenz- 

ene  and  sodium  amide  712  (2550) 

-  8-diketones  {2-(2-benzoyl- 
phenyl)-4,5-dihydroiniidazole] 

dimethyl-methytenesulfurane 
S^xide  99  (1937) 

-  9,10-epoxy-l-oxodecalins  and 

derivatives  +  tosylhydrazine/ 
dichloromethane/acetic  add  247 

Lactams  (General  and  Monocyclic) 

For  syntheses  and  reactions  applying 
only  to  bi-  and  polycyclic  lactams, 
re/er  to  the  corresponding  Hetero¬ 
cyclic  Systems.  For  syntheses  and 
reactions  of  monocyclic  lactams  not 
involving  the  lactam  moiety,  also 
refer  to  the  corresponding  Hetero¬ 
cyclic  Systems. 

-  General 
Reactions 

- with  alkoxaluminum 

hydrides  230 

-  Q  -  C,0  o-chloro-lactams  + 

potassium  t-butoxide  (ring 
contraction)  100  (1941) 

-  C,-Lactanis 
Reactions 

-  3-propanelactam  +  7-methoxy- 

3,4,5,6-tetrahydro-2tf-azepine  173 

-  C4-Lactam8 
Synthesis 

-  fV-(3-aminopropyl)-4-butane- 

lactam  592 

-  Af-(3-nitrilopropyl)-4-butane- 

lactam  592 

-  2-(2-hydroxyethyl)-4-butane- 

lactam  167 

Reactions 

-  7V-acetyl-2-(2-aminobenzylidene)- 

4-butanelactams,  photochemical 
rearrangement  170 

-  4-butanelactam  +  acrylonitrile  592 

-  2-(a,ac-diethoxybenzyl)-4-butane- 

lactam  +  polypho^horic  add  167 

-  2-ethoxyoxoacetyl-4-butane- 
lactams  cone,  hydrochloric 

add  (rearrangement)  155 

-  C, -Lactams 
Reactions 

-  2-acyl-^-methyl-5-pentanelactams 

+  cone,  hydrochloric  add 
(rearrangement)  154 

-  2-ethoxyoxoacetyl-5-pentane- 
lactams  +  cone,  hydrochloric 

add  (rearrangement)  155 

-  2-(l-oxoalkyl)-5-pentanelactams 

cone,  hydrochloric  add 
(rearrangement)  155 

-  2-pentene-5-lactams  lithium 

aluminum  hydride/aluminum 
chloride  231 

-  Cf-Lictams 
Reactions 

-  2-chlorohexanelactame  + 


I 


100  (1941) 


100  (1941) 


potassium  f-butoxide  (ring 
contraction)  100  (1941) 

-  Cf-Lactams 
Reactions 

-  2-chloroheptanelactam  -t- 

potassium  t-butoxide  (ring 
contraction)  100  (1941) 

-  C,-Lactains 
Reactions 

-  2-chlorooctanelactame 

potassium  t-butoxide  (ring 
contraction)  100  (1941) 

-  C,- and  Higher  Lactams 
Reactions 

-  2-chlorononanelactam  and  2> 
chlorodecanebctam  potassium 
t-butoxide  (ring  contraction)  100  (1941) 

Lactims  and  Derivatives  (GenerH 
and  Monocyclic) 

For  syntheses  and  reactions  applying 
only  to  bi-  and  polycyclic  lactims  and 
derivatives  refer  to  the  conesponding 
Heterocyclic  Systems.  For  syntheses 
and  reactions  of  monocyclic  lactims 
and  derivatives  not  involving  the 
lactim  moiety,  also  refer  to  the 
corresponding  Heterocyclic  Systems. 

-  Genoal 
Synthesis 

-  O-ethyl-2-ethoxycarbonyl- 

lactims  from  2-ethoxycarbonyl- 
lactams  and  triethyloxonium 
tetrafluoroborate  174 

Reactions 

-  hyl-2-ethoxycarbonyl- 

lactims  -*■  thiourea  174 

-  (7-methyllactims  +  2-amino-3- 
ethoxycarbonyM.S^ihydro- 

furans  173 

-  O-methyllactims  +  2-amino- 3- 

ethoxycarbonylpyrazines  174 

-  0-methyllactims  +  5-amino-4- 

ethoxycarbonylpyrazoles  1 74 

-  C,-Lactims 
Reactions 

-  O-methylacetolactim  +  (1.) 

hydrazine,  (2.)  methyl  2- 
oxoalkanoates  449  (2256) 

-  C,-Lactims 
Reactions 

-  f>-methyl-3-propanelactim  + 

(1.)  hydrazine,  (2.)  methyl 

2-oxoalkanoates  449  (2256) 

-  C4-Lactims 
Reactions 

-  O-methyM-butanelactim  + 

(1.)  hydrazins,  (2.)  methyl 

2-oxoalkanoates  449  (2256) 

-  C,-Lactims 
Reactions 

-  f>-methy)-5-pentanelactim  + 

(1.)  hydrazins,  (2.)  methyl 

2-oxoalkanoates  449  (2256) 

-  Cf-Lkctims 
Reactions 

-  O-methylhexanelactim,  cyclo¬ 
condensation  reactions  with 

various  amines,  amides,  etc.  173 

Lactones  (General  and  MonocycMc) 

For  syntheses  and  reactions  applying 
only  to  bi-  and  polycyclic  lactones. 


449  (2256) 


449  (2256) 


449  (2256) 


449  (2256) 


refer  to  the  corresponding  Heterocyclic 
Systems.  For  syntheses  and  reactions 
of  monocyclic  lactones  not  invohing 
the  lactonic  group,  also  refer  to  the 
corresponding  Heterocyclic  Systems. 

-  General 
Synthesis 

- from  cyclic  dicarboxylic 

anhydrides  and  sodium  boro- 
hydride  723 (2591) 

Reactions 

- leading  to  other  heterocyclic 

compounds  151 

-  with  alkoxyaluminum  hydrides  227 

-  C, -Lactones 
Synthesis 

-  3-aIkanolides  from  3-hydroxy- 

alkanoic  acids  and  benzt  lesulfonyl 
chloride/pyridine  616 

Reactions 

-  3-alkanolides  hydrogen 

peroxide  616 

-  C4-Lactones 
Synthesis 

-  3-alkyl-2-ethoxycarbonyl-2-alken- 
4-olides  from  o-hydroxy-ketones 

and  diethyl  malonate  588  (2428) 

-  2,3-minr-2-benzoylamiiK>-4- 

methyl-3-phenyl-4-butanolide  169 

-  tniR5-2,3-diphenyM-butanolide 
from  phenyloxirane  and  lithium 
benzoylnickel  tricarbonylate  148  (1974) 

-  3,4-dimethyl-3-phenyl-4-pentanol- 
ides  from  4,4-dimethyl-3-hydroxy- 

3-phenylpentanoic  acids  or 
esters  and  cone;  sulfuric 

acid  279  (2060) 

-  3,4-diphenyl-2-butcn-3-olide  688 

-  2-ethyl-4-phenyl-2-urcido- 
carbonyM-butanolides  from 
2,4-dioxo-5-ethyl-5-(2-hydroxy- 

2- phenylethyl)-hexahydro- 

pyrimidines  167 

-  3Kl-hydroxycyclopropenyl)- 

propenoic  acid  lactones  from 
cyclopropenones  687 

-  2K2-hydroxyethyl)-4-methyl- 

3- phenyI-4-pentanolide  169 

Reactions 

-  with  trichlorosilane  (+  irradi¬ 
ation)  ^  434  (2192) 

-  2-acetyl-4-butanoUde  + 

aminoethanol  162 

-  2-acety)-4-butanolide  +  2-amino- 

fV-heterocycUc  compounds  with 
semicyclic  amidine  structure  164 

-  2-acetyl-4-butanolide  +  2- 

aminophenol  162 

-  2-acety)-4-butanoUde  +  benzene- 

diazonium  salts  163 

-  2-acetyl-4-butanolide  +  1,2- 

diaminobenzene  162 

-  2-acetyl-4-butanolide  +  1,2- 

diaminoethane  162 

-  2-acetyl-4-butanolide  +  3,4- 

diethoxyaniline  162 

-  2-acetyl-4-butanolkle  +  ethyl 

cyanoacetate  167 

-  2-acetyl4-butanolides  +  (1.) 

urea/acid,  (2.)  base  158 

-  2-acyl-2-alkoxycarbonylmethyl- 


4-butanolides  +  acid  1S6 

3-(2-acylaminophenyl)-2-amiiK>- 
2-buten-4-olides  +  hydrochloric 
add  163 

2-acyl4-butanolides  +  hexa- 
hydropyridazine  163 

2-acyl^butanolides  +  hydrazine 
or  phenylhydrazines  161 

2- acyl-4-butanolides  +  hydroxyl- 

amine  161 

3- acyl-4-butanolides  +  mono- 

substituted  hydrazines  166 

2- (2-aminobenzylidene)-4- 

butanolide,  photochemical 
rearrangement  168 

3- benzoyl-4-butanolide  +  hydroxyl- 

amine  +  ethanol  167 

(£>2-beiu:ylidene-4-butanolide 

+  isopropanol,  irradiation  169 

4- butanolide  +  aminoguanidine  151 

4-butanolide  +  o-phenylenediamine  151 
2-bromo-2-carboxyalkan-4- 

olides,  decarboxylation-rear¬ 
rangement  to  tetrahydrofuran- 
2-caTboxy lie  acids  153 

2-cyano-^alkanolides  +  sodium 
ethoxide  (rearrangement)  156 

2-cyano-4-butanolides  + 
thiourea  160 

2-cyano-4-butanolides  + 
urea  160 

2-cyanomethyl-4-butanolide, 
catalytic  hydrogenation  167 

2-cyano-3-methyl-4-pentanolide 
+  1,2-diaminoethane  162 

2-(  l-(3,4-diethoxyphenylimino)- 
ethyl)-^butanolide  +  phosphorus 
oxychloride  162 

2-ethoxycarbonyl-4-butanolides 
+  urea  158 

2-(2-hydroxybenzylidene)-4- 
butanolide,  photochemical 
cyclization  169 

2-(2-hydroxybenzylidcne)-3- 
penten-4-olides  +  base  169 

2-hydroxymethylene-4- 
butanolide  (sodium  derivative)  + 
thiourea  160 

2-hydroxymethylene-4- 
butanolide  (sodium  derivative) 

+  urea  160 

2-isocyano-4-butanolide  + 
sodium  methoxide  (rearrange¬ 
ment)  156 

2-(  2-methoxybenzoyl)-4- 
butanolide  +  aluminum 
chloride  165 

2-(a-niethoxy-2-nitrobenzylidene)- 

4-butanolides,  ring  closure  by 
catalytic  hydrogenation  166 

2- (2-nitrobenzylidene)-4- 

butanolides,  catalytic  hydro¬ 
genation  168 

3- ()V'-phenylhydrazinocarbonyl- 

amino)-4-butanolide,  thermal 
rearrangement  166 

2-(2-pyridylcarbonyI)-4- 
butanolides  +  hydrobromic 

add  165 

2-ureido-4-butanoBdes  +  add  166 

C,-Lactones 


i 

? 

L 
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SynthetU 

-  5-aIkanolides  from  6-alkyl'2* 
hydroxytetnhydiopynms 

and  aqueous  bromine  495  (2298) 

-  S-alkanolides  from  6-alky)-2- 
hydroxytetrahydropyrans 

and  silver  nitrate  495  (2298) 

-  5-aIkanolides  &om  pentanedial 
and  alkylmagnesium  chlorides 

(2  steps)  495  (2298) 

Reactiont 

-  2-anilinomethylene-5- 

hexanolide  *  add  (rearrange¬ 
ment)  156 

-  2-cyano-5-alkanolides  sodium 

ethoxide  (rearrangement)  156 

-  5-pentanolide  trichlorosilane 

irradiation  434  (2192) 

-  Cf-Lactones 
Reactions 

-  6-hexanolide  +  trichlorosilane 

+  irradiation  434  (2192) 

-  C,,-Lactoiiea 
Synthesis 

-  4.8^odecadien-12-olide  384(2143) 

-  Miscellaneous  Types 
Reactions 

-  tt-acyllactones,  rearrangement 

reactions  153 


cyclooctacosane  426 

-  30  Ring  Atoms 
Synthesis 

-  1,1.16,16-tctraethoxycarbonyl- 

cyclotriacontane  426 

-  36  Ring  Atoms 
Synthesis 

-  cyclohexatriacontane  134 

-  48  Ring  Atoms 
Synthesis 

-  cyclooctatetracontane  234 

Macrocydic  Alkenes  (>  C,j) 

-  15  Ring  Atoms 
Synthesis 

-  3,3-ethanediyldioxycyclopenta- 

decene  594 

-  24  Ring  Atoms 
Synthesis 

-  cyclotetracosa-1, 13-diene  134 

-  cydotetracosaene  134 

Reactions 

-  cydotetracosaene,  cyclooligo¬ 
merization  134 

-  36  Ring  Atoms 
Synthesis 

-  cydohexatriaconta-l,13,25-triene  134 

-  cyclohexatriacontene  134 

-  48  Ring  Atoms 
Synthesis 

-  cyclooctatetraconta-1, 13,25,37- 

tetraene  134 

-  cyclooctatetracontene  1 34 

Macrocydic  Alkynes(>  C„) 

-  28  Ring  Atoms 
Synthesis 

-  1,15-cyclooctacosadiyne  621 

-  30  Ring  Atoms 
Synthesis 

-  1,15-cyclotriacontadiyne  621 

Macrocydic  Ethers  (>  1()  Ring  Atoms) 

-  14  Riiig  Atoms 
Synthesis 

-  6,13-bis-methy)ene-l,4,8,ll-tetra- 

oxacyclotetradecane  283  (2071) 

-  16  Ring  Atoms 
Synthesis 

-  3,ll-bis-methylene-l,5,9,13-trioxa- 

cyclohexadecane  283  (2071) 

Malonic  Acid  Esters  and  Derivatives 
see:  Alkanedioic  Acid  Esters 
Mercaptans 

-  General 
Reactions 

-  with  acrylonitrile  120 

- with  lead(I V)  acetate  121 

- with  manganese(III) 

acetoacetate  210  (1997) 

-  with  methyl  benzenesulfen- 

ate  435  (2199) 

- with  organic  azides  719  (2574) 

-  1-Alkenylmercaptans 
see:  Enethiols 
Synthesis 

-  trimethylsilyl  allylthioalkanoates 
from  mercaptoaUcanoic  acids  and 
(1.)  sodium  methoxide  +  allyl 
bromide,  (2.)  chlorotrimethyl- 

silane  551 

-  Alkylmercaptans 
Synthesis 

- from  1-alkenes  and  (1.)  thio- 


acetic  acid,  (2.)  water  123 

-  from  dialkyl  sulfides  and  alkali 

metals/ammonia  415 

-  decylmercaptan  415 

-  diphenylmethylmercaptan  707  (2531) 

-  vu>mercaptohydroxyalkanes  from 
oxiranes  and  (1.)  sulfurated  sodium 
boro  hydride,  (2.)  lithium  alanate  529 

-  primary  alkylmercaptans  from  alkyl 
chlorides  and  sodium  trithiocarbon- 

ate  102 

-  cycloalkylmercaptans  from  cyclo- 

alkanone  5,5-dimethyl  acetals  and 
sodium/liquid  ammonia  (-•-  acidic 
hydrolysis)  102 

Reactions 

-  Cyclization  Reactions 

-  vuvaminomercaptoalkanes  2,2- 
dialkoxyalkanenitriles  511  (2365) 

-  Wc-aminomercaptoalkanes  2- 
oximinoalkanenitriles  511  (2365) 

-  without  Cyclization 

- with  dimethyl  disulfide  -i-  tri- 

ethylamine  493  (2291) 

- with  formaldehyde/hydrochloric 

acid  123 

-  l-ADcynylmercaptans 
Synthesis 

-  lithium  1-alkynylthiolates  from  1-al- 
kynes,  butylUthium,  and  sulfur  103 

-  lithium  1-alkynylthiolates  from 

organic  1-alkynyl  sulfides  and 
lithium/liquid  ammonia  103 

Reactions 

-  Cyclization  Reactions 

-  s^ium  phenylethynethiolate 

phenyl  isoselenocyanate  445  (2238) 

-  sodium  phenylethynethiolate  * 
phenyl  isothiocyanate  445  (2238) 

-  without  Cyclization 

- as  intermediates  103 

- of  1-alkylnylthiolate  salts  103 

-  Arenetiiiols 
Synthesis 

- from  alkyl  aryl  sulfides  and  lithium/ 

methylamine  112 

- from  phenols  and  dimethylthiocarb- 

amoyl  chloride  (3  steps)  104 

-  2-ethylbenzenethiol  414 

Reactions 

-  without  Cyclization 

- desulfurization  with  hydrogen/ 

Raney  nickel  104 

-  with  dimethyl  disulfide  + 

triethylamine  493  (2291) 

-  benzenethiol diketene  215  (2022) 
[2.2  INfetacyclophanes 

-  (2.2]Metacyck>phanes 
Reactions 

-  Transformation  of  the  Ring  Skeleton 
- transannular  cyclodehydiogenation 

with  iodine  381  (2129) 

-  5,8,13,16-Tetrahydro-|2.2]meti- 
cyckiphanes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  from  [2.2]metacyclophane  and 

sodium/ethanol/ammonia  396 

[3.3. 3  [Nfetacydophanes 
Synthesis 

-  2,2,11, 11,20,20-hexaethoxycarbonyl 


Macrocydic  Alkanes  (>  C, , ) 

-  General 
Synthesis 

-  bislgem-diethoxycarbonyll-cyclo- 

alkanes  from  diethyl  malonate  and 
l,ar-dibromoalkanes  4 

-  bislgewi-diethoxycarbonyll-cycloal- 

kanesfrom  1,1,14,14-tetraethoxy- 
carbonyltetradecane  and  1  .ui-dibromo- 
alkanes  4 

-  gem-diethoxycarbonylcycloalkanes 

from  diethylmalonate  and  l,c>Hli- 
bromoalkanes  4 

-  13  Ring  Atoms 
Synthesis 

-  1,1-diethoxycarbonylcyciotride- 

cane  4 

-  15  Ring  Atoms 
Synthesis 

-  1,1-diethoxycarbonylcyclopenta- 

decane  4 

-  20  Ring  Atoms 
Synthesis 

-  1,1,8,8-tetraethoxycarbonylcyclo- 

eicosane  4 

-  22  Ring  Atoms 
Synthesis 

-  1,1,12,12-tetraethoxycarbonylcyclo- 

dooosane  4 

-  24  Ring  Atoms 
Synthesis 

-  cyclotetracosane  1 

-  1,1,12,12-tetraethoxycarbonyl- 

cyclotetracosane  4 

-  26  Ring  Atoms 
Synthesis 

-  1,1,14,14-tetraethoxycarbonyl- 

cydohexacosane  4 

-  28  Ring  Atoms 
Synthesis 

-  1,1,16,16-tetraethoxycarbonyl- 
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derivative 

(3.3.3.3]Metacyclophanes 

Synthesis 

-  2,2,1 1,1 1,20,20,28, 28-octaethoxy- 
carbonyl  derivative 

Metal  Complexes 

-  Acylcarbonylmetallates 
Synthesis 

-  lithium  acyltetracarbonylTenates 


pentacarbonyliron  322 

Reactions 

-  lithium  acyltetracarbonylferrates 

acyl  halides  322 

-  lithium  acyltetracarbonylferrates 

+  benzyl  halides  322 

-  lithium  acyltricarbonylnickelates 

+  acyl  halides  324 

-  lithium  acyltricarbonylnickelates 

benzyl  halides  324 

-  lithium  benzoyltricarbonylnickel- 

ate  -i-  phenyloxirane  148 

-  Chelate  Complexes 

Synthesis 

-  from  reductones  and  oopper(II)-, 
ironflllK  and  lead(ll)  salts 

-  Metal  Complexes  of  Non-Benzenic 
Conjugated  Unsaturated  Cyclic 
Systems 

Synthesis 

-  cycloheptatriene  complexes  of  tri- 

carbonylchromium  from  cyclo- 
heptatrienes  and  tris-acetonitrile- 
tricarbonylchromium  92  (1916) 

-  cyclopentadienyl-triphenylphos- 

phine-copper(l)  587  (2423) 

-  thiophene  1,1-dioxide-pentacarbonyl- 
iron  complexes  from  thiophene  1,1- 
dioxide  and  pentacarbonyliron 

444  (2235) 

2,7-Methaiio-  l^-aziriiio|  b  ]naphthalene 

2 

2,7-Dihydro- 

-  la,2,7,7a-Tetrahydro-2,7-methano- 
l/f-aziriiio(h  jiuiphthalenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-amino  derivative  301 

5,9-Methaiiobenzocycloheptene 


543  1,6-Methanocyclodecapentaenes 


543 


5«- 

-  6,9-Dihydio-S/f-5,9-methano- 
benzocycloheptene 

Synthesis 

-  from  Like  Ring  Skeletons 

-  lO-oxo-5-phenyl  derivative 
l,4-Methano>2-benzoxepin 


594 


•  5 

-  l,2,44*Tetrahydro-l,4-methano-2- 
benzoxepins 

Synthesis 

-  of  the  Ring  Skeleton 

-  lO-carboxy-3-oxo  derivative  382  0133) 


Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  2-bromo  derivative  +  potassium 

t-butoxide  240 

5, 1 0-Methaiio-5tf-dibenzo[a,</  jcyclo- 


(2090) 

heptene 

(2090) 

’Wo- 

(2090) 

5/y-  ‘  ’ 

-  10, 1 1-Dihydro-S,  lO-methano-5/f- 

(2095) 

dibenzo(ii,</  {cycloheptenes 
Synthesis 

(2095) 

-  of  the  Ring  Skeleton 

-  1 1-acetoxy-l  2-azido  derivative 

291 

(1974) 

-  11,1 2-diazido  derivative 

-  11,1 2-dichloro  derivatives  from 
9,10-ethenoanthracene  and 

291 

chlorine 

291 

181 

S,12-Methanodibenzo|6/](l,4|- 

diazocine 


-  6,11-Dihydro-methanodibenzo- 

diazocines 

Synthesis 

-  of  the  Ring  Skeleton 

- from  5,6,1 1,12-tetrahydrodibenzo- 

i6,/ll  l,4]diazocines  and  aldehydes 

283  (2072) 

1,4-Jllethanonaphthalene 

iriii; 


1,4-Dihydro- 

-  l,4-Dihydio-l,4-methano- 
naphthalenes 

Reactions 

-  Fusion  of  New  Rings 

- with  )V-aminophthalimide  and 

lead(lV)  acetate  azides  301 

-  with  Retention  of  the  Ring  Skeleton 

- with  chlorine/acetic  acid  291 

-  with  halogen  azides  29 1 

- with  iodobenzene  dichloride  (+ 

irradiation)  291 

- with  lead(lV)  acetate  azides  290,  291 

- with  sodium  azide/hydrogen 

peroxide 

-  l,2,3,4-Tetrahydro-l,4-methano- 
naphdialenes 

Synthesis 

-  from  Like  Ring  Skeletons 


291 


-  2-acetoxy-9-azido  derivative 

290 

-  2-acetoxy-9-chloro  derivative 

291 

-  2-azido-9-chloro  derivative 

291 

-  2-azido-9-iodo  derivative 

291 

-  2-bromo-9-azido  derivative 

301 

-  2,3-diazido  derivative 

291 

—  2,9-diazido  derivative 

290 

-  2,9-dichloro  derivative 

291 

-  2,3-dichloro  derivative 

291 

4a,8a-Methanonaphthalene 


-  Octahydro-4a,8a-methano- 
naphttudenes 

Reactions 

-  Ring  Cleavage  Reactions 

-  9,9-dichloro-2,3,6,7-tetrabromo 

derivative  *  DBN  595 

Monosaccharides  and  Derivatives 

-  General 

O-Derivatives 

-  Reactions 

-  G-protected  aldehydo-sugars  + 

diphenyl  triphenylpho^horanyl- 
idenemethanephosphonate  or 
tetraethyl  methane-bis-phosphonate 
(sodk)  derivative)  150  (1982) 

-  C, -Monosaccharides 

Amino-Sugars 

-  Synthesis 

-  methyl  5-amino-2,3-G-isopropyl- 

klene-5-deoxypentofuranosides 
from  the  5-azido  derivatives  by 
catalytic  hydrogenation  579  (2  39 1 ) 

Miscellaneous  Derivatives 

-  5-G-benzoyl-l,2-0-isopropyl- 
idene-3-nitro-3-deoxy-o-D-ribo- 
furanose  and  -a-D-xylofuranose 

100  (1942) 

-  C( -Monosaccharides 

Aldonic  Acids 

-  Synthesis 

-  methyl  penta-G-acetylhexo- 
aldonates  from  methyl  tetra- 
G-acetylhexopyranosides,  ozone, 

and  acetic  anhydride  714  (2555) 

Aldoses  and  Ketoses  (including  Deoxy 
and  J-Hah  Derivatives) 

-  Reactions 

-  2,3,4,6-tetra-O-acetylhexopyranosyl 
bromides  +  DBU 

Deaquo-Sugars  (Sugar  Epoxides) 

-  Synthesis 

-  1,6;  3,4-dideaquo-p-D-galactopyr- 
anose 

-  1,6;  2,3-dideaquo-|3-D-manno- 
pyranose 

-  1,6;  2,3-dideaquo-^D-talopyranose 

-  1,6;  3,4-dideaquo-^D-talopyranose 

-  methyl  3,4-deaquo-6-deoxy-^D-gal- 
actopyranoside 

-  Reactions 

-  1,2-G-protected  5,6-deaquohexa- 

furanoses  diethyl  sodio- 
malonate  515  (2378)  (2380) 

Dehydro-sugars 

-  l-deoxy-2,3,4,6-tetra-G-acetyl-l ,2- 

didehydroglucopyranoside  594 

-  Reactions 

-  l,2-G-isopropylidene-3-0-trifluoro- 

acetyl-5,6-dideoxy-5,6-didehydro- 
hexopyranosides  +  iodine/trifluoro- 
acetic  anhydride  656  (2518) 

0-Derivatives  (including  Simple  Glyco¬ 
sides) 

-  Synthesis 

-  methyl  4,6-G-benzylidene-2-0-benzoyl- 

o-D-altropyranoside  83 


594 

698 

698 

698 

698 

698 
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-  Reactions 

-  methyl  tetrs-O-acetylhexopyranosides 

ozone  acetic  anhydride  714  (2355) 
Nitro-sugars 

-  Synthesis 

-  1,2,;  5,6-d>0-isopropyliden©-3-nitro- 
3^eoxy-ot-D-allofuranose  100  (1942) 

-  Reactions 

-  2-0-acetyl-4,6-0-benzylidene-3* 
deoxy-3-nitro^lucopyranoside 

amino  acid  ester  hydrochlorides 
triethylamine  318 

Thio-Sugars  and  Derivatives 

-  Synthesis 

-  methyl  4,6-O-benzylidene-S-phenyl- 

2- thio-2,3-didehydro-a-gIucopyrano- 

side  596 

Uronic  Acids 

-  Reactions 

-  D-tlucurotn lactone  strong  base  187 
Miscellaneous  Derivatives 

-  Synthesis 

-  5-iodo-l,2-0-isopropylidene-5- 
deoxyhexofuranosides  from  1,2  -O- 
isopropylidene-5,6-deoxy-5,6-dide- 
hydrohex(rfuranosides  (3  steps) 

656  (2518) 

-  methyl  4,6-£)-benzylidene-3-cyano- 

3- deoxyhexopyianosides  515  (2379) 

-  C,-Mono8acdiarides 
Uronic  Acids 

-  Synthesis 

-  6,7-dideoxyocturonic  acid  esters 

from  0-pro tected  5,6-deaquohexo- 
furanoses  and  diethyl  sodio- 
malonate  515  (2380) 


Naphthacene 


T  •  t  i 


-  54«>6,ll,n^l2-Hexahydio- 
naphtluoenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  5,1 2-dioxo- 11-hydroxy 

derivative  382  (2133) 

Naphthalene 


•  I 


i  4 


-  Naphthalenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  triapentafuhrenes  and 

alkynes  687 

-  2,3Klimethoxycarbonylnaph- 

thalene  382  (2133) 

-  3,4-dimethyl-5,6,7,8-tetraphenyl- 

1 , 2-dihydro  naphthalene- 1 ,2-di- 
carboxylic  anhydride  689 

-  2-hydroxy  derivatives  from  benzyl 

halides,  2-acylpyridines,  and  ketene 
acetals  (2  steps)  434  (2193) 

Reactions 

-  Fusion  of  New  Rings 

-  l-(2-acylaminoethyl)-naphthaIenes 

polyphosphoric  acid  215  (2023) 

-  with  Retention  of  the  Ring  Skeleton 

-  methoxynaphthalenes,  reduction 


with  various  alkali  metal/ammonia 
or  amine  systems  401 

-  l,2-Dihydio-naphthalene8 
Synthesis 

-  from  Like  Ring  Skeleton 

-  3-(4-hydroxybutyl)  derivative  630 

-  2-(4-hydroxybutyl-l-methyl  deriv¬ 


ative  630 

-  2-(4-hydroxybutyl)-3-methyl 

derivative  630 

-  l,4-Dihydronaphthalene8 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  naphthalene  and  sodium/ 

ethanol/ammonia  392 

-  l-(4-hydioxybutyl)  derivative  630 

-  5-hydroxy  derivative  405 

-  of  the  Ring  Skeleton 

-  5,6-dihydroxy  derivatives  from  2,3- 

dimethylbutadiene  and  o-benzo- 
quinones  710  (2542) 

-  l,2,3,4-TetrahydTonaphthalene8 
(Tetralins) 

Synthesis 

-  from  Like  Carbon  Skeletons 


- from  2-oxo-2,3,4,4a,5,6,7,8-octa- 

hydronaphthalenes  and  acetyl  brom¬ 
ide/hydrogen  bromide  583  (2406) 

- from  1-tetralones  and  lithium/ 

ammonia  637  (2443) 

-  2-hexahydroazepino  derivative  393 

-  5-hydroxy  derivative  406 

-  2-(^methoxyphenyl)-l-tetra- 

lone  712  (2550) 

-  l-(3-methoxyphenyl)2-tetra- 

lone  712  (2550) 

-  2-tetralones  from  2-naphthol  and 

sodium/ t-butaiiol/ammonia  406 

-  of  the  Ring  Skeletons 

-  1-0X0  derivative  fl-tetralone)  613 

-  l,4,4a,7-Tetnhyd.'onaphthalenes 
Synthesis 

-  of  the  Ring  Skeleh  n 

-  5-hydroxy-6-oxo  derivatives  from 
l,3^ienes  and  o-benzoquinones 

710  (2542) 

-  l,4,S,8-Tetrahydronaphthalenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  from  naphthalene  and  sodium/ 

ethanol/ammonia  392 

Reactions 

-  Fusion  of  New  Rings 

-  with  carbene  494  (2295) 

-  l,2,3,44»8-Hexahydronaphdulenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  from  2-methoxynaphthalene  and 

sodium/t-butanol/ammonia  402 

-  l,2,4a,5,8,8a-Hexahydronaphtlialenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  1, 2-dioxo  derivatives  from  2,3- 

dimethylbutadiene  and  o-benzo- 
quinones  710  (2542) 

-  l,2,3,4,4a,S,6,8»Octahydionapb- 
thalenes 

Reactions 

-  Ring  Cleavage  Reactions 

-  8a-hydroxy-4-niesyloxy-4a-methyl 

derivative lithium  alanate  522 

-  8a-hydroxy-4-mesyk)xy-4a-methyl 


derivative  +  potassium  r-butoxide  523 

-  2,3,4,4a,5,6,7,8-Octahydionaph- 
thalenes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  naphthalene  and  lithium/ 

ethylamine/dimethylamine  393 

-  of  the  Ring  Skeleton 

-  4a-alkyl-2,5-dioxo  derivatives 
(optically  active)  by  cyclization  of 
2-alky  1- 1 , 3-dioxo-2-(  3-oxoalkyl)- 
cyclohexanes  in  the  presence  of 

chiral  o-amino-carboxylic  acids  54  (1860) 

-  1-fluoro  derivatives  from  6-hydroxy- 

cyclodecynes  and  boron  trifluoride 
etherate  432  (2184) 

Reactions 

-  Ring-Cleavage  Reactions 

-  4-mexyloxy-4a-methyl-7-oxo  deri¬ 

vative  +  (1.)  borane,  (2.)  sodium 
methoxide  521 

-  with  Retention  of  the  Ring  Skeleton 

-  2-0X0  derivatives  +  acetyl  bromide/ 

hydrogen  bromide  583  (2406) 

-  2-0X0  derivatives  +  lithium  dimethyl- 

cuprate  79 

-  Decahydronaphthalenes  (Decalins) 

Synthesis 

-  from  Like  Ring  Skeletons 

-  8a-methyl-2-oxodecahydronaphthalenes 

from  2-oxo-2,3,4,4a,5,6,7,8-octahydro- 
naphthalenes  and  lithium  dimethyl- 
cuprate  79 

-  of  the  Ring  Skeleton 

-  l-diazo-8a-hydroxy- 2-0X0  derivative  360 

-  l,4-dihydroxy-4,8a-dimethyl-6-iso- 

propylidene  derivative  520 

-  l-hydroxy-6-isopropylklene-8a-meth- 

y  1-4-methylene  derivative  520 

-  3-(3-methoxyphenyl)-2-decalone 

712  (2550) 

Naphtho(  1,8,8-e/lazecine 


10  II 


3/y- 

-  1,2,6, 7-Tetndehydio-44-dihydio-3tf- 
naphthol  l,8a,8-tf/|azecines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-methyl  derivative  252 

Naphtho(  2,l-c]carbazole 


13  I 


7H- 


-  7tf-Nq>htho[2,l-c]carbazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  2-hydrazinophenanthrene 

and  cyclohexanone  388  (2160) 
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Naphtho|2,3-6]  [l,4Hliazepine 


-  3tf-Naphtho(2,3-6]  |l,4Hluzepines 
Synthesii 

-  of  the  Ring  Skeleton 

-  2,4-di$ubstituted  derivatives  from 
2,3-diaminonaphthalenes  and 
1-alkynyl  phenyl  ketones  45 1  (2265) 

Naphthol  1,2-^tndole 


-  S,6-Dihydro-8£f-naphtho(l,2*/l- 
indoks 

Synthesis 

-  of  the  Ring  Skeleton 

-  9-phenyl  derivatives  from  2-amino- 
9,10-dihydrophenanthrene  and 
co-bromoacetophenones  388  (2160) 

Naphthol  1,8a,  8-e/loxecin 


10  II 


ZH.SH- 

-  l,2,6,7-Tetradehydro-3tf,  Stf- 
naphthol  1,8a,  8-«/)oxecins 

Synthesis 

-  of  the  Ring  Skeleton 

- from  1,8-diethynyinaphthalene 

(dilithk)  derivative)  and  bis(chloro- 
methyl)ether  251 

Naphthol  2, 1-b  Ipyran 


-  3tf-Naphtho|2,l-b|pyrans 

Synthesis 

-  of  the  Ring  Skeleton 

-  3^benzoylamino-l, 3-diphenyl  deriva¬ 
tive  347 

-  Naphthol  2,1-6  Ipyrylium  Salts 

Synthesis 

-  fmm  Like  Ring  Skeletons 

-  l,3-diphenylnaphto|2,l-6]pyrylium 

perchlorate  347 

Naphthol  r,2’:S,6  |pyrano|2,M  ]- 
pyriinkiine 


10 


-  12tf-Naphtho|r,2’:S,6|pyrano|2,3-</)- 
P)rTimidines 
Synthesis 


-  of  the  Ring  Skeleton 

-  9-methyl  derivatives  from  2-acyl- 3- 
oxo-2,3-dihydro-l/f-naphtho|  2,1-6  Y 
pyrans  and  acetamidine  (2  steps)  163 

Naphthol  l,2-c]thiophene 


-  Naphthol l,2-c|thiophenes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  l,3-dihydronaphtho|l,2-cl- 

thiophene  2-oxide,  thermally 

(on  alumina)  722  (2588) 

-  l,3-Dihydronaphtho|l,2-c]thio- 
phenes 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  2-oxide,  thermal  dehydration  on 

alumina  722  (2588) 

Napthol  2,3-c  jthiophene 


-  Naphtho|2,3-c|thiophenes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  l,3-dihydronaphtho|2,3-cl 

thiophene,  thermally  (on 

alumina  722  (2588) 

-  l,3-Dihydronaphtho|2,3-c]- 
thiophenes 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  2-oxide,  thermal  dehydration  on 

alumina)  722  (2588) 

NH-Acidic  Compounds 

Reactions 

-  A(-acylsulfonamides+ 1,3,  r,3’- 

tetraaryl-2,2’-biimida2olylidenes  477 

-  7\r-phosphonoarenesulfonamides 

+  1,3,  r,3’-tetraaryl-2,2’-biimid- 
azolylidenes  477 

-  )V-sulfonylsulfonamides -I- l,3,r,3’- 

tetraaryl-2,2’-biimidazolylidenes  477 

Nitrenes 

Generation 

-  4-|  lr2-(^-Boc-amino)-2-carboxy ethyl  ]- 

phenylnitrene  100  (1944) 

Nitric  Acid  Esters 

-  Synthesis 

-  arylsulfonylmethyl  nitrates  from 
arylsulfonyldiazomethanes  and 

nitric  acid  586  (2419) 

-  dinitrotrimethylbenzyl  nitrates  from 

dinitrotetramethylbenzenes  and  nitric 
acid/sutfuric  acid  606 

Reactions 

-  2-nitroalkyl  nitrates  sodium  boro- 

hydride  638  (2449) 

Nitriles 

see  also:  Alkanenitriles,  Alkenenitriles, 
Alkynenitriles,  Dienecarbonitriles  (con¬ 
jugated),  Polyenecarbonitriles  (conjug¬ 
ated),  Allenecarbonitriles,  Enynecarbo- 
nitriles  (conjugated),  Carbocyclic  Non- 
Aromatic  Nitriles,  Arenecarbonitriles, 
Heterocyclic  Nitriles. 


-  General 

Synthesis 

-  from  Like  Carbon  Skeletons 

- from  carboxamides  or  thiocarbox- 

amides,  triphenylphosphint,  carbon 
tetrachloride,  and  triethylamine 

145  (1961) 

- from  carboxamides,  thermally 

715  (2559) 

- from  1-nitroalkanes  and  sulfurated 

sodium  borohydride  529 

- from  primary  nitro  compounds, 

phosphoryl  chloride,  and  dimethyl- 
formamide  506  (2343) 

Reactions 

—  with  alkoxy aluminum  hydrides  231 

—  with  formic  acid  and  hydrogen 

chloride  or -bromide  644  (2471) 

- with  primary  amines  and  sodium 

hj  dride  646  (2479) 

- with  sodium  and  irondll)  acetyl- 


acetonate 

431  (2182) 

—  with  thioacetamide 

106 

-  catalytic  hydrogenation 

579  (2391) 

Nitrile  Clxides 

Reactions 

-  Cyclization  Reactions 

—  with  cycanoguanidines 

589  (2430) 

Nitrilium  Salts 
Synthesis 

-  yV-methylnitrilium  salts  from  nitriles 

and  5-methyldibenzofuranium  tetra- 
fluoroborate  432  (2185) 

Nitro  (Compounds  (including  oci-Nitro- 
Oompounds) 

-  Aromatic  Nitro  Compounds 
Synthesis 

-  from  Other  C-Nitro  Compounds 

-  dinitrotrimethylbenzaldehydes  from 

dinitrotetramethylbenzenes  and  nitric 
acid/ sulfuric  acid  606 

Reactions 

-  involving  the  Nitro  Group 

- reduction  with  alkali  metal/alcohol/ 

ammonia  or  lithium/alkylamine 
systems  408 

- reduction  with  sulfurated  sodium 

borohydride  706  (2528) 

- with  alkoxyaluminum  hydrides  232 

-  dinitroarenes  +  hydrogen 

iodide  53  (1858) 

-  dinitrobiphenyls  +  sodium  hy¬ 

drogen  sulfide/ methanol  (mono¬ 
reduction)  209  (1992) 

-  1,5-dinitronaphthalenes -1- chloro¬ 

form/hydrogen  chloride  irra¬ 
diation  207  (1984) 

-  nitroarenes  +  hydrogen  iodide  53  (1858) 

-  nitrobenzenes  +  sodium  boro¬ 
hydride  +  cobalt(II)  chloride  88  (1900) 

-  nitrobenzenes  +  sulfurated 

sodium  borohydride  529 

-  4-nitrophenylacetonitrile  + 

hydrogen  iodide  53  (1858) 

-  4-nitrostyrene  +  hydrogen 

iodide  53  (1858) 

-  not  involving  the  Nitro  Group 

-  dinitrotetramethylbenzenes  + 

nitric  acid/sulfuric  acid  606 

-  4-halonitrobenezenes  +  trichloro- 
methyllithium  (+  lithium  butoxide) 

321  (2082) 
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nitrones  from  halomethyl  ketoximes 
and  sodium  onthbenzaldoximate 

210  (2000) 

Reactions 

-  benzaldehyde  2>oximinoalkyl- 

nitrones  +  hydrazine  210  (2000) 

NitrtMik  Add  bters 
Synthesis 

-  methyl  l-ary-l-oxo-A*-alkene-4- 

nitronates  from  the  correspond¬ 
ing  act- nitro  potassium  salts  and 
dimethyl  sulfate  90  (1907) 

Reactions 

-  methyl  1-aryl- 1-oxo- A* -alkene- 
4-nitronates,  acidic  hydrolysis  90  (1907) 

Nitronic  Acids  (acr-Nitro  (Compounds) 
and  Salts 

see:  Nitro  Compounds 
Nitroso  Compounds 

-  Aliphatic  Nitroso  Compounds 
Synthesis 

-  by  Direct  Introduction  of  Nitroso 
Group 

-  tertiary  nitro  soalkanes  from  tri- 
alkylmethanes  and  r-butyl  nitrite 

(+  U.V.  irradiation)  51  (1850) 

-  l-chloro-l-methyl-2-nitroso- 

cyclohexane  52  (1854) 

-  from  Other  C-N  Compounds 

-  2-methyl-2-nitropropane  273  (2032) 

-  Aromatic  Nitroso  Compounds 
Synthesis 

-  by  Direct  Introduction  of  the  Nitroso 
Group 

-  from  arylmagnesium  halides  and 

(1.)  chlorotrimethylstannane,  (2.) 
nitrosyl  chloride  709  (2539) 

-  Hetmocyclic  C-Nitroso  Compounds 
Reactions 

-  involving  the  C-NO  System 

-  4,6-diamino-5-nitrosopyrimidine$ 

+  lead(lV)  acetate  724  (25  97) 

-  MNitroao  (Compounds 
Synthesis 

-  trisubstituted  )V-nitrosohydrazines 

from  trisubstituted  hydrazines  and 
nitrous  acid  329  (2117) 

Reactions 

-  alkylarylnitrosamines,  electro¬ 
chemical  reduction  322  (2089) 

-  dialkyl-,  alkylaryl-,  and  diaryl- 
nitrosamines,  reduction  with 
zinc  in  aqueous-ethanolic 

ammonia  87  (1897) 

-  dialkylnitrosamines,  electro¬ 
chemical  reduction  322  (2089) 

-  1-nitrosopiperidine  *  con¬ 
jugated  dienes  499  (2317) 

Nwbomane 

see:  Bicyclo(2.2.1|heptane 
Nucleo^es  and  Derivatives 

-  Nucleoside  Derivatives 
Synthesis 

-  5-flu<n'ocytosines  from  cytosine 

or  derivatives  and  trifluoromethyl 
hypofluorite  452  (2267) 

Reactions 

-  3’-0-acetyl-)V,5’-D-dibenzoyl- 

cytidine,  deacylation  284  (2074) 

Nucleotides  and  Rdatives 

-  Nucleotide  Analogues 


Synthesis 

-  diesters  of  5’-amino-5’-deoxy- 
nucleoside-phosphoroamidates 
from  5’-azido-5’-deoxynucleo- 
sides  and  phosphorous  acid 

esters  389  (2168) 

Organic  Petoxoic  Add  Esters 
Reactions 

-  alkyl  peroxycarboxylates  + 

CH  compounds  (C-acyloxylation)  1 
Organic  Peroxoic  Adds 
Reactions 

-  peroxyacetic  acid  +  CH  compounds 

(C-acetoxylation)  15 

Orgtmoaluminum  Compounds 

-  l-AOcenylalanes 
Synthesis 

-  1-alkenyldiisobutylalanes  from  1- 
alkynes  and  diisobutylalane  435  (2196) 

Reactions 

- with  copper(l)  chloride  (C-C  coup¬ 
ling  of  the  alkenyl  residues)  70 

-  1-alkenyldiisobutylalanes  +  alde¬ 
hydes  or  ketones  435  (2196) 

-  1-Alkynylalanes 
Synthesis 

-  1-alkynyldiethylalanes  from  1- 

alkynyllithium  and  diethyl- 
aluminum  chloride  498  (2311) 

Reactions 

-  1-alkynyldiethylalanes  +  1-alkenyl 

ketones  498  (2311) 

-  Dialkylalanes  Type  R,  AlH 
Reactions 

-  diisobutylalane  +  1-acetoxy- 

cycloalkenes  695 

-  diisobutylalane  +  1-alkenyl  carb- 

oxylates  439  (2213) 

-  Dialkylalanes  Type  R,  AIX 
Reactions 

-  Mdialkylaluminoalkanimines  + 

methylenetriphenylphosphorane  481 

Organobmon  Compounds 
see:  Boranes,  Boronic  Acids  and  Der¬ 
ivatives,  Borinic  Acids  and  Deriv¬ 
atives,  (the  individual)  Bora-hetero¬ 
cyclic  Systems,  etc. 

Organocopper  Compounds 

-  Generd 

-  organocopper  (1)  compounds  and 

organocuprates  in  synthesis  64 

-  l-Alkenyloopper(I) 

Synthesis 

-  lithium  cis-  and  trans^  1-alkenyl- 

cuprates  from  1-bromo-l-alkenes, 
lithium,  and  trimethyl  phosphite- 
copper(I)  iodide  230  (2078) 

Reactions 

- C-C  coupling  in  situ  70 

-  lithium  cis-  and  trans-  1-alkenyl- 
cuprates  (+trimethyl  phosphite) 

+  alkyl  iodides  230  (2078) 

-  Alkylcopper(I) 

Synthesis 

- general  remarks  64 

-  methylcopper  64 

-  perfluoroa^ylcopper  from 
l-iodoperfluoroalkanes  and 

copper  66 

Reactions 

- with  2-alkynoic  acids  and  esters  66 


-  Heterocyclic  C-Nitio  Compounds 
Synthesis 

-  by  Direct  Introduction  of  the  Nitro 
Group 

-  4'nitroisoquuioline  489  (ITll) 

-  from  Other  C-Nitro  Compounds 

-  4,6-dihydroxy-5-«c/-nitro-5,6-dihydro- 
4tf-cyclopenta|d]thiophene  147  (1969) 

-  Nitroalkanes 
Synthesis 

-  by  Direct  Introduction  of  the  Nitro 
Group 

-  vic-acetylaminonitroalkanes  from 

alkenes,  nitronium  tetrafluoroborate, 
and  acetonitrile  708  (2535) 

-  alkyl  2-hydtoxy-3-nitroalkanoates 
from  alkyl  2-alkenoates  and  nitric 

acid  585  (2414) 

-  alkyl  1-nitroalkanesulfonates  from 
alkyl  alkanesulfonates  and  propyl 
nitrite/potassium  amide  719  (2577) 

-  alkyl  2-nitro- 2-alkenoates  from 
alkyl  2-alkenoates  and  nitric  acid 

585  (2414) 

-  from  Other  C-Nitro  Compounds 

-  u>,ci;’-diamino-dinitroalkanes  from 
iu,a;’-dinitroalkanes,  fromaldehyde, 

and  amines  708  (2536) 

-  1-nitroalkanes  from  l-nitro-2- 

nitryloxyalkanes  and  sodium  boro- 
hydride  638  (2449) 

Reactions 

-  involving  the  C-NO^  System 
- with  sulfurated  sodium  boro- 

hydride  529 

-  seogem-dinitroalkanes  +  sec- 

nitroalkanes  +  bromine  429  (2175) 

-  dr-srcsvic-dinitroalkanes  sodium 

sulfite  429  (2175) 

-  primary  nitro  compounds 

l^o^horyl  chloride  +  dimethylform- 
amide  506  (2343) 

-  not  involving  the  C-NO^  System 

-  l,tu-dinitroalkanes  +  formal¬ 
dehyde  and  amines  708  (2536) 

-  sec-nitroalkanes  +  bromine  429  (2175) 

-  Nitroalkenes 
Synthesis 

-  from  Other  C-Nitro  Compounds 

-  l-aryl-4-oci- nitro- l-oxo-2-pentenes 
(potassium  salts)  from  acetophenones, 
l-dimethylamino-2-nitropiopene, 

and  potassium  ethoxide  90  (1907) 

-  2,b>-l-dinitro  diterminal  dialkenes 

from  l,u^iamino-2,(b>-l)-dinitro- 
alkanes  708  (2536) 

-  Miscellaneous  C-Nitro  (impounds 
Synthesis 

-  by  Dwect  Introduction  of  the  Witro- 
Group 

-  3-nitroazulene-l-carboxylic 

acid  144  (1957) 

Nitrones 

-  Aldehyde  Nitrones 
Reactions 

-  benzaldehyde  methylnitrones 

-i-  2-bromoalkanoate$  +  zinc 
(Reformatsky  reactions  with 
cyclization)  147  (1971) 

-  Ketone  Nitrones 
Synthesis 

-  benzaldehyde  2-oximinoalkyl- 


-  cyanomethylcopper  +  l-bromo- 

2-alkenes  503  (2339) 

-  linear  perfluoroalkylcopper, 

hydrolysis  in  the  absence  or  pre¬ 
sence  of  air  66 

-  methylcopper  +  acyl  halides  65 

-  methylcopper  +  a,^unsaturated 

ketones  65 

-  perfluoroalkylcopper  +  1-iodo- 

1-alkenes  67 

-  perfluoroalkylcopper  +  iodoarenes  65 ,  67 

-  polyfluoroalkylcopper  + 

cu-bromostyrene  637  (2445) 

-  l-Alkynylcopper(I) 

Synthesis 

-  from  1-alkynes  and  copper(l) 

chloride  70 

-  copper  phenylacetylenide  587  (2423) 

Reactions 

-  copper  acetylenides  +  allyl- 

and  crotyl  halides  72 

-  copper  phenylacetylenide  tetra- 

cyanoethylene  74 

-  functionally  substituted  copper 

acetylenides  iodoarenes  74 

-  ArykoppeKD 

Synthesis 

-  from  copper(I)  benzoates  by 


thermal  decarboxylation 

68 

-  phenylcopper 

Reactions 

67 

- with  acyl  halides 

68 

- with  aryl  halides 

69 

—  with  1-halo-l-alkenes 

69 

-  phenylcopper  allyl  halides 

—  phenylcopper  (+  lithium  iodide) 

68 

+  afi  -unsaturated  ketones 

68 

-  phenylcopper  +  propiolic  acid 

69 

-  Organocuprates 
Synthesis 

-  lithium  bis  (cis- 1-alkenyl  ]-cuprates 
from  cif-l-bromo-l-alkenes, 
lithium,  and  copper(I)  iodide  or 
copper(I)  iodide-trimethyl 

phosphite  323  (2092) 

-  lithium  dialkylcuprates  from 
alkyllithium  and  copper(I)  halides 

or  alkylcopper  75 

Reactions 

- with  haloarenes  and  haloalkenes  77 

-  lithium  bis|  l-alkenyl]-cuprates 

+  acyl  chlorides  76 

-  lithium  bis[  1-alkenyl hcuprates 

+  ethyl  2-aikenoates  323  (2092) 

-  lithium  bis(  1-alkenyl )-cuprates 

+  ethyl  2-aikynoates  323  (2092) 

-  lithium  bis(  l-aikenyl]-cuprates 

+  l-methy^3-oxocyclbhexene323  (2092) 

-  lithium  dialkylcuprates  +  acyl 

chlorides  76 

-  lithium  dialkylcuprates 

+  alkyloxiranes  78 

-  lithium  dialkylcuprates  +  ethenyl- 

oxkanes  78 

-  lithium  dialkylcuprates  +  halo- 

alkanes  77 

-  lithium  dimethylcuprate  + 

2-alkynoic  acids  and  esters 
(3-methylation)  79 

-  lithium  dimethylcuprate  +  bromo- 

cyclooctatetraene  492  (2287) 


-  lithium  dimethylcuprate  +  4-oxo- 
1,2,3,4,5,6,7,8-octahydroazulene  523 

-  lithium  dq)henylcuprates  +  acyl 

chlorides  76 

-  lithium  diphenylcuprate  +  bromo- 

cyclooctatetraene  492  (2287) 

-  Miscellaneous  OiganocoppeKI) 
Compounds 

Synthesis 

-  cyclopentadienyl-triphenylphos- 

phine-copper(I)  587  (2423) 

-  ethyl  cuproacetate  in  situ  503  (2330) 
Reactions 

-  cyclopentadienylcopper  (+  tributyl- 

phosphine iodoarenes)  75 

-  ethyl  cuproacetate  +  benzyl 

bromide  503  (2330) 

-  ethyl  cuproacetate  +  1-bromo- 

2-alkenes  503  (2330) 

Otganogermanium  Compounds 
Synthesis 

-  l,2-bis[trimethylgermylj- 

benzene  443  (2232) 

-  bis(trimethylgermyl|-diazomethane  356 

-  bisitriphenylgermyli-diazomethane  357 
Reactions 

-  with  Retentmn  of  Germanium 

-  bisitrimethylgermylj-acetylene 

+  2-pyrone  443  (2232) 

-  dialkylaminotrimethylgermanes 

+  diazomethane  356 

-  triphenylgermyl  chloride  +  diazo- 

methyllithium  35  7 

Oiganolead  Compounds 
Synthesis 

-  bisltrimethylplumbylj-diazo- 

methane  356 

Reactions 

-  with  Retention  of  Lead 

-  dialkylaminotrimethylplumbanes 

diazomethane  356 

Organolithium  (Compounds 

-  General 
Reactions 

-  C-C  Coupling  Reactions 

-  alkyl-  and  aryllithium  +  2-alkyl- 
aminotetrahydropyrans  208  (1987) 

-  l-AlkenyDithium 
Reactions 

-  C-C  Coupling  Reactions 

-  1,8-dilithioethynylnaphthalene 

bis(chloromethyl|  ether  25 1 

-  1,8-dilithioethynylnaphthalene 

1,4-diiodobutane  25 1 

-  1,8-diiithioethynylnaphthalene 

+  1,3-diiodopropane  251 

-  vinyllithium  +  2-alkyl-4,4,6-tri- 
methy  1-5 ,6-dihydro- 

1,3-oxazines  57  (1872) 

-  vinyllithium  triphenylsulfonium 

perchlorate  1 19 

-  Alkyllithium 
Synthesis 

-  diazomethyllithium  354 

Reactions 

-  C-C  Coupling  Reactions 

-  with  2-alkyl-4,4,6-trimethy  1-5,6- 

dihydro-l,3-oxazines  57  (1872) 

- with  sterically  hindered  acyl 

chlorides  56  (1870) 

-  r-butyllithium  +  pyridine  450  (2260) 


-  Other  Reactions 

-  butyllithium  +  l-bromo-2-chloro- 

cyclooctene  238 

-  r-butyllithium 1-methoxyborinane  197 

-  methyllithium  +  copper(l)  iodide  64 

-  methyllithium  diazomethane  354 

-  methyllithium  +  nitrous  oxide  354 

-  1-Alkynyllithium 
Reactions 

-  C-C  Coupling  Reactions 

-  lithium  aminoacetylenide 

acyl  chlorides  571 

-  Other  Reactions 

- with  diethylaluminum  chloride 

498  (2311) 

-  )V,)V-disubstituted  lithium  amino- 
acetylenides  +  chlorotrimethyl- 

silane  (C-Si  coupling)  60  (1881) 

-  Arene-Lidiium  Addition  Compounds 
Reactions 

-  C-C  Coupling  Reactions 

- with  tetrahydrofuran  630 

-  Aryllithium 
Synthesis 

-  4-lithio-2,3,5,6-tetrachloropyr- 

idine  444  (2234) 

-  2-lithio-3,4,5-trichlorothio- 

phene  444  (2234) 

-  pentafluorophenyllithium  444  (2234) 
Reactions 

-  C-C  Coupling  Reactions 

-  phenyllithium  +  2-alkyl-4,4,6-tri- 
methy  1-5 ,6-dihydro- 1 , 3-oxazine  s 

57  (1872) 

-  trichloromethyllithium  4-halonitro- 
benzenes  (-)-  lithium  butoxide)321  (2082) 

-  o-Lithiocarboxylic  Acid  Derivatives 
Synthesis 

-  lithium  o-lithiocarboxylates  from 

carboxylic  acids  and  lithium  diiso- 
propylamide  274  (2040) 

Reactions 

-  C-C  Coupling  Reactions 

-  alkyl  o-lithiocarboxylates  +  copper(II) 
bromide  or  copper(Il)  pentanoate 

277  (2050) 

-  )\r,)V-dimethyl-a-lithioacetamide  + 

c>;-nitiostyrenes  86  (1895) 

-  lithium  o-lithioacetate 

ketones  60  (1880) 

-  lithium  o-lithiocarboxylates  * 
aldehydes  274  (2040),  586  (2418),  616 

-  lithium  o-lithiocarboxylates  + 
ketones  274  (2040),  586  (2418),  616 

-  lithium  o-lithiocarboxylates  + 

methyl  acetate  497  (2308) 

-  Miscellaneous  Types 
Synthesis 

-  alkyl  lithiomethanesulfonates  from 

alkyl  methanesulfonates  and  butyl- 
lithium  127 

-  A^aryl-)V,l-dilithiomethanesulfin- 

amides  from  7K-arylmethanesulfin- 
amides  and  butyllithium  122 

Reactions 

-  C-C  Coupling  Reactions 

-  alkyl  1-lithioalkanesulfonates 

-i-  alkyl  iodides  127 

-  alkyl  lithiomethanesulfonates  + 

aldehydes  or  ketones  127 

-  )V-aryl-)V,l-dilithiomethanesulfin- 
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onides aldehydes  or  ketones  122 

-  Maryl-W.l-dilithiomethanesulfin- 

amides  +  carboxylic  acid  esters  122 

-  2-iminoalkyllithiuin  and  related 

compounds  (/V-heteroallylic  struc¬ 
ture)  *  copper(I)  halides  6S 

-  isocyanomethyllithium  cyclo¬ 
hexanone  54  (1863) 

-  lithium  o-lithiooximates  methyl 
arene-  or  heteroarenecaiboxyl- 

ates  279  (2059) 

Oiganomagnetium  Cbmpounds 

-  General 
Reactions 

-  C-C  Coupling  Reactions 

- with  l-cyano-l,2-dihydrocyclo- 

butabenzene  389  (2166) 

- with  2-ethenyl-5,6Hlihydro-4/(- 

1.3- oxazines  339 

- with  3-methyl-5,6-dihydro-4tf- 

1.3- oxazinium  methyl  sulfates  341 

-  l-Alkenylmagnestum  Halides 
Reactions 

-  C-C  Coupling  Reactions 

-  1-alkenylmagnesium  bromides 
o-chloro-aldehydes  or 

-ketones  85  (1893) 

-  2-Alkenylmagnetium  Halides 
Reactions 

-  OC  Coupling  Reactions 

- with  phenylpiperidinoaceto- 

nitriles  638  (2448) 

-  allylmagnesium  bromide  + 

dialkyl- l-haloalkylamines  636  (2439) 

-  allylinagnesium  bromide  -t- 1,4- 

dibromobenzene  443  (2230) 

-  Alkylmagneshim  Halides 
Reactions 

-  C-C  Coupling  Reactions 

- with  dialkyltrichloromethy)- 

amines  611 

- with  )V,)V-dimethyl-dimethylthio- 

methaniminium  iodide  436  (2201) 

-  alkylmagnesium  bromides  +  perfluoro- 

alkanedioic  acids  500  (2319) 

-  alkylmagnesium  halides  2-chloro- 
2,3^poxyalkanoic  acid  esters  61  (1884) 

-  alkylmagnesium  halides  sterically 
hindered  acyl  chlorides  56  (1870) 

-  benzylmagnesium  bromide  +  !•- 

1,3-oxazinium  salts  348 

-  benzylmagnesium  chloride  +  benzo- 

nitriles  501  (2323) 

-  OfAer  Reactions 

— with  bisi)V,)V-dimethylamino- 

thiocarbonyl)  disulfides  146  (1967) 

- with  i*K/*^*1.2,3,4-dithiadiphos- 

phetane  2,4-bis-sulfkies  (dithio- 
phosphinic  anhydrides)  92(1915) 

-  alkylmagnesium  halides  menthyl 
4-methylbenzenesuirinate 

(optically  active)  118 

-  ethylmagnesium  bromide  hexabromo- 

benzene  443  (2231) 

-  l-Alkynylmagnesium  Halides 
Reactions 

-  C-C  Coupling  Reactions 

- with  phenylpiperidinoaceto- 

nitriles  638  (2448) 

-  1-alkynylmagnesium  halides  + 

ethyl  formate  274  (2039) 


-  ethylmagnesium  bromide  1-ethyl- 
1-methoxycycloalkanes  639  (2452) 

-  Other  Reactions 

-  with  bis(Mfl(-dimethylamino- 
thiocarbonyl]  disulfides  146  (1967) 

-  Arylmagnesium  Halides 
Synthesis 

-  pentabromophenylmagnesium 

bromide  443  (2231) 

Reactions 

-  C-C  Coupling  Reactions 

-  with7V,)V-dimethyl-dimethyl- 

thiomethaniminium  iodide  436  (2201) 

-  pentafluoromagnesium  bromide 

+  2-oxoalkanoic  acids  275  (2042) 

-  phenylmagnesium  bromide  + 

perfluoroalkanedioic  acids  500  (2319) 

-  Other  Reactions 

-  with  bis[)V,yV-dimethylaminothio- 

carbonyl]  disulfides  146  (1967) 

- with  chlorotrimethylstannane  709  Q539) 

- withf*^,  /’^'-1,2,3,4-dithiaphos- 

phetane  2,4-bi$-suirides  92  (1915) 

-  4-methylphenylmagnesium  bromide 

+  menthyl  phenylmethanesulfonate 
(optically  active)  123 

-  phenylmagnesium  bromide  +  hexa- 

bromobenzene  443  (2232) 

-  EthynediyI-bisI magnesium  Halidesj 
Reactions 

-  C-C  Coupling  Reactions 

-  ethynediyl-bis(magnesium  Ixromide] 

+  bis|chloromethyl  ether)  250 

-  Type  R-N^R 
Reactions 

-  dimethylmagnesium  copper(l) 

iodide  64 

Oiganomercury  Compounds 

-  TypeR-Hg-R 

Synthesis 

-  bis(diazo-ethoxycarbonylmethyl)- 

mercury  354 

-  mercury  derivatives  of  diazomethyl 
compounds  from  the  diazo  compounds 
and  mercuric  oxide  355,  442  (2226) 

Reactions 

-  benzyliodomethylmercury,  thermal 

decomposition  in  the  presence  of 
alkenes  494  (2295) 

-  bromodichloromethyl-phenyl- 
mercury  +  dialkyl  ethers  having 

on  H-atom  at  C-1  208  (1989) 

-  diethyl  2,2 -mercuty-bis(diazoace- 

tate]  +  bis|trimethylsilyl]  sulfide  358 

-  diethyl  2,2’-mercury-bis(diazoacetate) 

+  halogenating  agents  358 

-  TypeR-HgX 
Synthesis 

-  l-acetoxymercurio-2-methoxyalkanes 
from  alkenes,  mercury(II)  acetate, 

and  methanol  497  (2307) 

-  l,10-diacetoxymercurio-2,9-dihydroxy- 

decane  86  (1894) 

-  1 ,5-diacetoxymercurio-2,4-dihydroxy- 

pentane  86  (1894) 

-  l,8-diacetoxymercurio-2,7-dihydroxy- 

octane  86  (1894) 

Reactions 

- with  tetracarbonylnickel  641  (2462) 

-  l,w-diacetoxymercurio-2,(a»-l)-di- 
hydroxy-pentane,  -octane,  and 


-decane  +  sodium  borohydride 
(reductive  demercuration)  86  (1894) 
Oiganosilicon  Gompounds 
see:  Silanes 

Ofganosilver  Compounds 
Synthesis 

—  silver  derivatives  of  diazomethyl 
compounds  from  the  diazo 
compounds  and  silver 


oxide  354, 442,(2226) 

-  diazo-diphenylphosphinylmethyl- 

silver  356 

Reactions 

-  silver  derivatives  of  diazomethyl- 
carbonyl  compounds  +  alkyl 

halides  357 

Giganosodium  Compounds 
Synthesis 

-  sodiodimethyl  sulfone  123 

-  sodiodimethyl  sulfoxide  (dimsyl- 

sodium)  115 

Reactions 

-  C-C  Coupling  Reactions 

-  sodium  cyclopentadienide  + 
1-acetoxy-l-chloToalkanes  85  (1892) 

-  dimsylsodium  aldehydes  or 

ketones  115 

-  dimsylsodium  +  methyl  carboxyl- 

ates  116 

-  disodio-l,15-hexadecadiyne  +  l,u;- 

dibromoalkanes  621 

-  disodio-l,7-octadiyne  +  1,4-di- 

bromobutane  250 

-  methyl  phenyl  sulfone  )V-tosy limine, 

sodio  derivative  ketones  124 

-  cu-sodioacetophenone  phenylimine 

+  copper(l)  iodide  65 

-  sodiodimethyl  sulfone  +  methyl  carb- 

oxylates  123 

-  sodio-l,7-octadiyne  +  1,4-dibromo- 

butane  250 

Organosulfur  (jompounds 

-  General 
Synthesis 

- survey  of  recent  developments  101 

Reactions 

-  catalytic  hydrogenation  132 

- free-radical  reactions  133 

- survey  of  recent  developments  101 

Organosulfur  Trihalides 

-  Arybulfur  Trihalides 
Synthesis 

-  phenylsulfur  trifluoride  110 


Oiganothallium  Compounds 

Reactions 

-  with  Elimination  of  Thallium 

-  arylthallium  bis-trifluoroacetates 

+  potassium  thiocyanate,  U.V.  ir¬ 
radiation  38 

Oiganotin  (jompounds 

Synthesis 

-  alkoxytrialkylstannanes  from  bis- 

(trialkylstarmyl)  oxides  and  alco¬ 
hols  508  (2355) 

-  alkoxytrialkylstannanes  from  bis- 

[trialkylstannyl]  oxides  and  dialkyl 
carbonates  443  (2233) 

-  aryltrimethylstannanes  from  aryl¬ 

magnesium  halides  and  chlorotri¬ 
methylstannane  709  (2539) 
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-  l,2-bi$ttriinethylstannyi|- 

benzene  443  (2232) 

-  bis(tr  alkylstannylHliazoinethanes 
from  iialkylaminotiialkylstannanes 

and  diazomethane  3S6 

-  bis(trialkylstannyl)-diazomethanes 

from  trialkylstannyl  chlorides  and 
diazomethyllithium  3S7 

-  bis(triphenyl$tannyl]-diazomethane  3S6 

-  ethyl  diazotributylstannylacetate  357 

-  ethyl  diazotiiorganostannyl  acetates 

from  diethyl  2,2’-mercury-bis(diazo- 
acetate]  and  bisltriorganostannyl] 
sulfides  358 

-  phenyloxytrialkylstannanes  from 

bis(  trialkylstannyl]  oxides  and  di¬ 
phenyl  carbonate  443  (2233) 

-  5n-(diazoethoxycarbonylmethyl)- 

stannanes  from  dialkylaminostan- 
nanes  and  ethyl  diazoacetate  356 

Reactions 

-  with  Elimination  of  Tin 

-  aryltrimethylstarmanes  nitrosyl 

chloride  709  (2539) 

-  S-(2-oxo-2-phenyl-l-trimethylstannyl- 

ethyl>tetTahydrothiophenium  chlor¬ 
ide,  thermal  and  photolytical  frag¬ 
mentation  283  (2135) 

-  with  Retention  of  Tin 

-  bisidialkylaminoj-dialkyltin  + 

ethyl  diazoacetate  356 

-  bis]  trialkylstannyl  |oxides  +  alco¬ 
hols  508  (2355) 

-  bis]  trialkylstannyl]  oxides  di¬ 
alkyl  carbonates  443  (2233) 

-  bis(trialkylstannyl]  oxides  + 

d^henyl  carbonate  443  (2233) 

-  bis(trimethylstannyl]-acetylene 

2-pyrone  443  (2232) 

-  di^ylaminotrialkyltin diazo¬ 
methane  356 

-  dialkylaminotrialkyltin  +  ethyl 

diazoacetate  356 

-  dialkylaminotriphenyltin  +  di¬ 
azomethane  356 


2,2’-diyl]  orthocarbonate  603 

-  bis]  1,2-phenylene]  orthocarbonate  603 

-  tetrakis]2,2,2-trichloroethyl]  ortho¬ 
carbonate  602 

-  tetraphenyl  orthocarbonate  602 

Ester  Qeavage 

-  triethyl  orthoformate,  distillation 

with  D,0  258 

Reactions 

-  tetraethyl  orthocarbonate + 

DjO  +  acids  258 

Orthocarboxyiic  Add  Triamides 
Synthesis 

-  orthobenzoic  acid  tris]dimethyl- 

amide]  384  (2142) 

Orthosikk  Acid  Esters 
Reactions 

-  trialkyl  orthosilicates  + 

ketones  583  (2404) 

Oxaadamantanes 


Synthesis 

-  of  the  Ring  Skeleton 

—  from  2-hydroxyadamantane  and 
mercuric  oxide/iodine  383  (2138) 

7-Oxabicyclo]  2.2.1  ]heptaiie 


-  7-Oxabicyclo]  2.2. 1  jheptadienes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  furans  and  activated 

alkynes  514  (2375) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

- photochemically  514  (2375) 

-  2,3-bis]trifluoromethyl]  derivative 

+  1,2,4,5-tetrazines  388  (2162) 

7-Oxabicyclo]4.1.0]heptane 


-  8-Oxabicyclo]3.2.1]  octanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-alkyl  derivatives  from  3-alkyl- 
3-hy^oxy-l,6-heptadienes  and 

acid  422 

-  1-phenyl  derivative  422 

-  8-Oxabicyclo]3.2.1]octa-2,6- 
dienes 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  furans  and  cydopropenes  680 

1,2-Oxaborin 


2 

2H- 

-  3,6-Dihydro-2A'-l,2-oxaboritu 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  2-lithiofuran  and  trialkyl- 

boranes  422  (2228) 

Reactions 

- with  hydrogen  peroxide/sodium 

hydroxide  442  (2228) 

7-Ox»2,3Kliazabicyclo]2.2.1  ]heptane 


-  7-Oxa-2,3-diazabicydo]2.2.1]- 
hept-5-enes 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,3-diethoxycarbonyl  derivatives  from 

furans  and  diethyl  diazene- 
dicarboxylate  654  (2510) 

1,2,3-Oxadiazole 


-  1,2,3-Oxadiazolium  Betaines 
see  also:  Sydnones 

l,2,4-C)xadiazole 


-  phenyltin  chlorides  -i-  sodium  tri- 

ethoxyaluminum  hydride  233 

-  trialkylstannyl  chlorides  +  diazo¬ 
methyllithium  357 

-  tributylstannyl  chloride  +  ethyl 

or-lithiodiazoacetate  357 

Organozinc  Compounds 

Reactions 

-  C-C  Coupling  Reactions 

-  1-ethoxycarbonylalkylzinc  bromides 

+  aldehyde  acetds  +  acetyl  chlor¬ 
ide  275  (2044) 

Orthocarboxyiic  Add  Derivatives 
(except  Esters) 

see  also:  (Carboxylic  Acid  Amide  Acetals, 
(Carboxylic  Acid  Ester  Aminals 

Orthocarboxyiic  Add  Esters 

-  (jeneral 

Synthesis 

-  tetraaryl  ortiiocarbonates  from 

phenols  and  iV-trichloromethyldi- 
chloromethanimine  602 

-  Miscellaneous  Types  and  Individual 
(Compounds 

Synthesis 

-  bis]5,5’-dichlorodiphenylmethane- 


-  7-Oxabicyclo]4.1.0]heptanes 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3,4-dibronK)  derivative  +  DBN  593 
9-Oxabicyck>]6. 1.0  ]nonane 


-  9-Oxabicyclo]6.1.0]nonane8 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  cyclooctene  and  r-butyl  hydro¬ 

peroxide  (-•-  hexacarbonylmolyb- 
denum)  194 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  base-catalyzed  isomerizations  194 

8-Oxabicyclo]  3.2. 1  ]octane 


-  1,2,4-Oxadiazoles 
Synthesis 

from  Like  Ring  Skeletons 

-  fromiy^-(l,l-didiloroalkyl)-l- 

chloralkanimines  and  hydroxyl- 
amine  hydrochloride  605 

-  5-amino-3-arylsulfonyl-l,2,4-oxa- 
diazoles  from  3-arylsulfonyl-5-tri- 
chloromethyl- 1 ,2,4-oxad  iazoles 

and  ammonia  559 

-  3,5-dichk>ro-l,2,4-oxadiazole  604 

-  5-guanidino-l,2,4-oxadiazoles  from 
cyanoguanidines  and  nitrile 

oxides  589  (2430) 

-  3-phenylsulfonyl-5-trichloromethyl- 

1.2.4- oxadiazoIes  from  arylsulfon- 

ylformamide  (7-acyk>ximes,  therm¬ 
ally  559 

-  5-ureido-3-(4-ureidophenylsulfonyl)- 

1.2.4- oxadiazole  559 

-  of  the  Ring  Skeleton 

-  from  A/iyV’-diacylhydrazines  and 
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yV-trichloromethy  Idichloio  methan- 
iminine  600 

-  5,5’-bis(dialkylamino)-3,3’-bi|  1,2,4- 
oxadiazoles]  from  oxalodihydroximic 
acid  dichloride  and 

aikylguanidines  280  (2062) 

-  4,S-Dihydio-l,2,4-oxadiazoles 
Reactions 

-  Ring-Cleavage  Reactions 

-  4-alkyl-5-oxo  derivatives  + 

aqueous  sodium  hydroxide  491  (2284) 
[1,2,5 1  Oxadiazolol  3,4-4  [pyrimidine 


-  ( 1,2,5 |Oxadjazok>[3,4-4]pyrimklines 
Synthesis 

-  of  the  Ring  Skeleton 

-  7-amino  derivatives  from  4,6-di- 

amino-S-nitrosopyrimidines  and 
iead(IV)  aceUte  724  (2597) 

1 4«6-Oxadiazonine 


I!  ^ 


-  Octahydio- 1 4«4-oxadiazonines 
Synthesis 

-  of  the  Ring  Skeleton 

-  5,6-bis|trifliioromethyll-4.7-dioxo 

derivative  444  (2237) 

l,2-Oxaphoq>hole 


.O 


-  1,2-Oxaphospholanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-acetyl-3-carboxy-2-ethoxy-/*^'-l,2- 

oxaphospholane  2-oxide  156 

7-Oxatetncych>|2.2.1.0'>*0*’*  [heptanes 


Synthesis 

-  of  the  Ring  Skeleton 

- from  7-oxabicyck)[2.2.1Jheptadienes, 

photochemically  514  (2375) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

- thermally  514  (2375) 

ll-Oxatetncyck>[4.4.1.1.>>*0'>*  [dodecane 


Reactions 

-  Transformation  of  the  Ring  Skeleton 

—  7-0X0  derivative  +  tosylhydrazine/ 

dichloromethane/acetic  acid  247 

1,2,4,6-Oxathiadisiiine 


-  1,2,4,6-Oxathiadisilinanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-oxo-4,4,6,6-tetramethyl 

derivative  386  (2153) 

l,2,6-Oxathia8iline 

‘irS’ 

eSi..,S2 


-  1,2,6-Oxathiasilinanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  siletanes 

and  sulfur  dioxide  386  (2153) 

1,4,3-Oxathiazine 


-  Tetrahydro-1,4,3-Oxathiazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,6-diphenyltetrahydro-l,4,3-oxa- 
thiazine  4,4-dioxides  from  2-oxo- 
2-phenylethanesulfonyl  chloride, 
benzaldimines,  and  triethylamine 

282  (2069) 

1,3,2-Oxathiazoie 


wNH 
0  2 


-  1,3,2-OxathiazoUum  Betaines 
Synthesis 

-  l,3,2-oxathiazolium-5-oxides  from 

2-mercaptoalkanoic  acids  and  ethyl 
nitrite  724  (2596) 

Reactions 

-  l,3,2-oxathiazolium-5-oxide  + 

activated  alkynes  724  (2596) 

-  4-aryl-l,3,2-oxathiazolium-5- 
oxides  +  mono-  or  disub- 

stituted  acetylenes 94  (1921),  653  (2507) 

1,2-Oxathiole 


3H- 


-  5^-1,2-OxathioIes 
Synthesis 

-  of  the  Ring  Skeleton 

-  5^- 1,2-oxathiole  2-oxides  from 

thiete  1,1-dioxides,  thermally  62  (1888) 

l,3-Oxathk>le 


2H- 

—  1,3-Oxathiolanes 

Reactions 

—  Transformatmn  of  the  Rin  Skeleton 

—  tri-  and  tetra-substituted  5-oxo-l,3- 

oxathiolanes,  thermolysis  in  the 
presence  of  tervalent  phosphorus 
compounds  85  (1891) 

1,2,3,4-Oxatriazole 


-  1,2,3,4-Oxatriazolium  Betaines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-substituted  1,2,3,4-oxatriazolium- 
5-amides  from  1,4-disubstituted 
thiosemicarbazides  and  nitrous 

acid  61  (1886) 

8-Oxatricyclo[3.2.1.0^’*  [octane 


-  8-Oxatricyclo[3.2.1.0*’*  )oct-6- 
enes 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  cyclopropenes  and  furans  680 
7-Oxatricydo[4.2.0.0^’*  )oct*ne 


-  7-Oxatricyclo[4.2.0.0^'*  [octanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  3rhydroxy-l,2,4,6,7-pentaaryl  deri¬ 

vatives  from  alkyl  aryl  ketones  and 
4-hydroxybicyclo[  3. 1.0[hexenes 
(-•-irradiation)  261 

8-Qxatricyclo[4.2.0.0^>*  [octane 


-  8-Oxatricyclo[4.2.0.0*»*  [octanes 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-hydroxy-l,3,5,6,8-pentaaryl  deriva¬ 

tives  from  alkyl  aryl  ketones  and  4- 
hydroxybicyclo[3.1.0[hexenes  (-•- 
irradiation)  261 

ll-Oxatricyclo[4.4.1.0*>*  [undecane 


10  2 


-  1 1-C)xatticyclo[4.4.1.0>  >*  [undecanes 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2-0X0  derivative  -•■  tosylhydrazine/ 

dichloromethane/acetic  acid  247 

ll-Oxatricyclo[5.3.1.0‘>*  [undecane 


-  1  l-Oxatricyclo[5.3. 1.0  *  ’’  [undecanes 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2-0X0  derivative  -•-  tosylhydrazine/ 

dichloromethane/acetic  acid  247 

1,3-Oxazine 


«  A 


4A/-  6W- 
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-  4tf-l,3-Oxaziiies 
Synthesis 

-  from  Like  Ring  Skeleton 

-  2-(4-chlorophenyl>4-inethylene-l,3- 

oxazines  from  2*(4-chlorophenyl)-4- 
methyl-l*-  1,3-oxazinium  salts  and 
trkthylamine  350 

-  of  the  Ring  Skeleton 

-  from  Af-(l-chloioalkyl) -carboxamides, 
tin(IV)  chloride,  and  alkynes 

(2  steps)  342 

-  from  0-chlorocarbonyl  compounds, 
tin(IV)  chloride,  and  nitriles 

<2  steps)  342 

-  general  routes  341 

Reactions 

-  Ring  Qeavage  Reactions 

-  acidic  hydrolysis  342 

-  6Af-l,3-OxazBies 
Synthesis 

-  from  Like  Ring  Skeletons 

-  6-benzyl  derivatives  from  1®-1, 3- 

oxazinium  salts  and  benzylmagnesium 
slum  bromide  348 

Reactions 

-  Jyansformation  of  the  R ing  Skeleton 

-  6-benzyl  derivatives,  thermolysis  348 

-  1®-I,3^xazinium  Sidts 
Synthesis 

-  from  Like  Ring  Skeletons 

-  perchlorates  from  4/f-l,3-oxazines 

and  trityl  perchlorate  342 

-  of  the  Ring  Skeleton 

- from  )V-acylcarboximidoyl  chlorides, 

alkynes,  and  tin(IV)  chloride  344 

-  from  alkyl  3-acylamino-2-alkeno- 

ates  and  perchloric  acid  343 

- from  ail-unsaturated  /}-chlorocarb- 

onyl  compounds,  nitriles,  and  electro¬ 
philic  metal  halides  344 

- general  routes  344 

-  bisI2,6-diphenyl-l*-l,3-oxaziniuml 

hexachlorostannate  343 

-  6-ethoxy-4-methyl-2-phenyl-l*- 

1 . 3- oxazinium  perchlorate  343 

-  2,4,6-triphenyl-l*-l,3-oxazinium 

pentachlorostannate  343 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  with  benzylmagnesium  bromide  348 

-  Ring  Cleavage  Reactions 

-  acidic  hydrolysis  of  perchlorates  342 

-  with  hydrogen  suUide  349 

-  with  matodinitriles  346 

-  with  2-methylene-l,3,3-trimethyl- 

2.3- dihydToindole  348 

-  2,4,6-triphenyl-l®-l,3-oxazinium 

perchlorate  +  2,6-di-r-butylphenol  + 
triethylamine  347 

-  2,4,6-tr4>henyl-l*-l, 3-oxazinium 

perchlorate  2-naphthol  *  sodium 
hydride  347 

-  Transformatin  of  the  Ring  Skeleton 

-  with  ammonia  345 

- with  hydrazine  345 

- with  hydroxylamine  345 

-  with  1-morpholinocyclohexene  348 

-  with  urea  345 

- with  )V-methyl-thiourea  345 

-  4/f-l,3-Oxazinium  Salta 
Synthesis 

-  of  the  Ring  Skeleton 


- from)V-(l-chloroalkyl)-carbox- 

amides,tin(IV)  chloride,  and  alkynes  342 

- from  d-chlorocarbonyl  compounds, 

tin(lV)  chloride,  and  nitriles  342 

-  2-substituted  3-alkyl-4,6-diphenyl- 

4^- 1,3-oxazinium  hexachlorostannates 
from  acyl  chlorides,  )V-alkylbenz- 
aldimines,  phenylacetylene,  and  tin- 
(IV)  chloride  342 

-  S,6-Dihydio-4^-l,3-oxazines 
Synthesis 

-  of  the  Ring  Skeleton 

- from  nitriles  and  1-amino- 3- 

hydroxyalkanes  511  (2366) 

- from  3-nitrosotetrahydro-l,3-ox- 

azines  and  DBN  596 

- survey  of  methods  333 

-  6-amino-4-trichloromethyl  deriva¬ 

tives  from  V-trichloroethylidene- 
carboxamides  and  enamines  334 

-  4-ethoxy  carbonyl  derivative  156 

Reactions 

-  Fusion  of  New  R  ings 

-  with  oxiranes  335 

-  Ring-Cleavage  Reactions 

- acidic  hydrolysis  334 

- thermal  cleavage  341 

-  2-phenyl  derivatives,  thermal 

cleavage  335 

-  with  Retention  of  the  Ring  Skeleton 
- 2-vinyl  derivatives,  metallation 

and  subsequent  reactions  (scheme)  339 

-  2-alkyl  derivatives  alkylmagnesium 

halides  (no  reaction)  336 

-  3-nitroso  derivatives  +  DBN  596 

-  2-prim-alkyl  derivatives  +  butyl- 

li^ium,  and  subsequent  reactions 
with  various  electrophilic  reactants 
(scheme)  337 

-  2-alkyl  derivatives  sodium 

borohydride  336,  339 

-  2-vinyl  derivatives  +  organo- 

magnesium  compounds  339 

-  S,6-Dihydro4tf-l,3-oxazuiium 
Sdta 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3-methyl  derivatives  from  5 ,6- 

dihydro-4tf-l,3-oxazines  and 
dimethyl  sulfate  341 

[l,410xazino[3’,4’:2,3)imidazo(44*/l- 

quinoline 


(l,3]Oxazino{2,3-a]iaoindole 


-  10,1  l-Dfliydro-Stf-l  1,4  loxazino- 

( 3*,4*:  2,3  )tmidazo[4,5-/)quiiiolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-hydroxy  derivatives  from  2-amino- 

8,9-dihydto-6tf-[  1,4  )oxazino|4,3n4> 
benzimidazole  and  ethyl  3-oxoalkan- 
oates  98  (1934) 


-  3,4-Dihydro-2^-Il,3]oxazino- 
(2,34)isoindolium  Salts 

Reactions 

-  Ring  Qeavage  Reactions 

-  2-chloro-6-oxo  derivatives,  hydro¬ 
lysis  335 

Oxazirine 


-  Oxaziridines 
Synthesis 

-  of  the  Ring  Skeleton 

- from  A^alkylimines,  nitriles,  and 

hydrogen  peroxide  444  (2236) 

- from  TV-substituted  imines  and 

pentyl  hydroperoxide  650  (2495) 

1,2-Oxazole 


-  1,2-Oxazoles 

Synthesis 

-  of  the  Ring  Skeleton 

- from  1*-1, 3-oxazinium  salts  and 

hydroxylamine  345 

-  5-aryl-l,2-oxazoles  from  oximes 

having  two  H-atoms  at  C-a  and  (1.) 
butyllithium,  (2.)  methyl  arenecarboxyl- 
ates  279  (2059) 

-  5-heteroaryl- 1,2-oxazoles  from  oximes 

having  two  H-atoms  at  C-a  and  (1.) 
butyllithium,  (2.)  methyl  hetero- 
arenecarboxylates  279  (2059) 

-  3-hydroxy  derivatives  from  3,3- 

ethanediyldioxyalkanehydroximic 
acids  588  (2426) 

Reactions 

-  Tranformation  of  the  Ring  Skeleton 

-  4-(3-oxoalkyl)- 1,2-oxazoles,  catalytic 

hydrogenation  332  (2125) 

-  44-Dihydro- l,2-oxazole8 

Syntheris 

-  from  Like  Ring  Skeletons 

-  5-oxo-44-dihydro-l,2-oxazole<4- 

spirolcyclopropanes  from  4-(2- 
hydroxyethyl)H5-oxo-4,5-dihydro- 
1,2-oxazoles  and  sulfuric  acid  16 1 

-  of  the  Ring  Skeleton 

-  4K2-hydroxyethyl)-5-oxo  derivatives 

from  2-acyl-^butanolides  and  hydroxyl¬ 
amine  161 

-  Tetrahydro-14-oxazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-n»ethyl-5-oxo- 3-phenyl  derivatives 
from  eUiyl  2-bromoalkanoates,  benz- 
aldehyde  methylnitrones,  and 

zinc  147  (1971) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  4-acyl-5-oxo  derivatives  monosub- 

stituted  hydrazines  167 
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l,30xazole 


-  l,3-Oxazole» 

Synthesis 

-  of  the  Ring  Skeleton 

- from  isocyanides  and  carboxylic  acid 

chlorides,  -esters,  or  -amides  (+  potas¬ 
sium  r-butoxide)  148  (1972) 

- from  tosylmethyl  isocyanide  and 

aldehydes  or  ketones  650  (2497) 

-  S-amino  derivatives  from  S-imino- 

4.5- dihydro-l,3-oxazoie  hydrochlor¬ 
ides  and  hydrogen  sulflde/pyridine  623 

-  2,5-diphenyl-l,3-oxazole  587  (2424) 

-  2,S-Dihydro-l,3-axazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-amino-2,24>S-tetrakis(fluoroalkyl}- 

1,3-oxazoles  from  bislfluoroalkyl] 
ketones,  2-iminopolyfluoropropanes, 
and  hydrogen  cyanide  278  (2056) 

Reactions 

-  Ring-Clearage  Reactions 

-  2-benzylidene-5-oxo-2,5-dihydro- 

1,3-oxazoles  alcohols  +  tertiary 
afnines  585  (2416) 

-  4,S-Dihydio-l,3-oxazole8 

Synthesis 

-  of  the  Ring  Skeleton 

- from  nitriles  and  l-amino-2- 

hydroxyalkanes  511  (2366) 

-  5-imino  derivatives  from  2-acylamino- 

alkanenitriles,  aOcylmercaptans,  and 
hydrogen  chloride  623 

-  3-isopropyl-4-oxo  derivatives  from 

)V-acyl-DL-valine  and  acetic  air- 
hydride  584  (2411) 

-  4-tosyl  derivatives  from  tosylmethyl 
isocyanide  and  aldehydes  or  ketones 

650  (2497) 

Reactions 

-  Ring  Cleavage  Reactions 

-  4-alkoxycarbonyl  derivatives,  hydro¬ 
lytic  cleavage  717  (2569) 

-  Ttansformation  of  the  Ring  Skeleton 

-  2-alkyl  derivatives  +  1,2-  or  1,3- 

diaminoalkanes  37 

-  (£>4-benzylidene-5-oxo-2-phenyl- 

4.5- dihydro-l,3-oxazole  +  isopropanol, 

irradiation  169 

-  4-(2-hydroxybenzylidene)-5-oxo-2- 

phenyl  derivative,  photocliemical 
rearrangement  169 

-  Tetiahydio-l,3-oxazoles(l,3-Oxa- 
zolidines) 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3-chlorocarbonyl-2-ethylidene 

derivative  81 

-  of  the  Ring  Skeleton 

-  2,5-dioxotetrahydro-l,3-oxazoles 

from  trimethylsilylMtrimethylsilyl- 
oraminocarboxylates  and  cartranyl 
chloride  146  (1968) 

-  3-formyl-2-tribromomethyl 

derivative  95  (1923) 

-  3-formyl-2-trichloromethyl 

derivative  95  (1923) 

-  2-0X0  derivatives  from  trimethyl- 


silyl  2-trimethylsilylaminoalkyl 
ethers  and  carbonyl  chloride  279  (2057) 

-  3-phenyl-2-phenylimino  deriva¬ 

tives  from  )V-(2-hydroxyethyl)- 
anilines  and  phenyl  isocyan¬ 
ates  590  (2434) 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  3-phenyl-2-phenylimino  derivatives, 

thermal  transformation  590  (2434) 

( 1 ,3  )Oxazolo(  2,3-6  ]( 1 ,3  loxazine 


-  Tetrahydro[l,3)oxazolo(2,3-6]- 
|l,3loxaziiies 

Synthesis 

-  of  the  Ring  Skeleton 

- from  5,6-dihydro-4^-l,3- 

oxazines  and  oxiranes  335 

Oxepin 


-  Qxepiiu 
Synthesis 

-  of  the  Ring  Skeleton 

- from  4,5-dibromoepoxycycio- 

hexane  and  DBN  593 

- from  furan  and  activated  alkynes 

(3  steps)  514  (2375) 

-  Oxepanes 
Synthesis 

-  from  Like  Ring  Skeletons 
- from  6-hexanolide  and  tri- 

chlorosilane  (-•■  irradiation)  434  (2192) 
Oxete 


2H- 


-  Oxetanes 
Reactions 

-  Ring-Oeavage  Reactions 
- with  alkyl  1-chloroalkyl 

ethers  273  (2035) 

5,9-Oxidobenzocyclohepteiie 


-  6,9-I>ihydio-S/f-S,9-oxidobenzo- 
cyckdieptene 

Synthesis 

-  of  the  Ring  Skeleton 

-  ^xo-5,7,8,9-tetraphenyl 

derivative  676 

2,7-OxMlocyclopropa(6  ]naphthalene 


2.7-Dihydro-1H- 

-  la,2,7,7a-Tetrahydro-2,7-oxido-ltf- 
cyclopropa(6]  naphthalenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  l,3-diphenylbenzo|c|furans 


and  cyclopropenes  680 

l,4-Qxidonapht)ialene 


1,4-Dlhydro- 

-  l,2,3,4-Tetrahydio-l,4-oxidoiuph- 
thalenes 

Synthesis 

-  of  the  Ring  Skeleton 
- from  benzo[c]furan$  and 

alkenes  589  (2432) 

1,4-Oxidophthalaziiie 


1,4-Dihydro - 

-  l,2,3,4-Tetrahy<lro-l,4-oxklo- 
phthalazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1,4-diphenyl  derivative  654  (25 10) 

Oxime  Dnivatives 

-  O-Alkoxycaibonji- and  0-Aryl- 
Qxycarbonyloxiines 

Synthesis 

-  O-phenoxycarbonylbenzaldoximes 

from  benzaldoximes  and  phenyl 
carbonochloridates  715  (2558) 

Reactions 

-  O-phenoxycarbonylbenzaldoximes, 

thermolysis  715  (2558) 

Oximes 

-  General 

Reactions 

-  Cyclaation  Reactions 

-  oximes  having  2  H-atoms  at  C-o  + 

(1.)  butyllithium,  (2.)  methyl  arene- 

or  heteroarenecarboxylates  279  (2059) 

-  without  Cyclizations 

-  with  sodium  bis[2-ethoxymethoxy}- 

aluminum  hydride  232 

-  Aldoximes 

Synthesis 

-  from  the  Corresponding  Carbonyl 
Compounds 

-  onti-benzaldoximes  from  benzaldehydes 
and  hydroxylamine  hydrochloride  563 

-  Other  Methods 

- from  1-alkynes  and  (1.)  thioacetic  acid, 

(2.)  hydroxylamine  105 

-  4-piperidino-2-alkenal  oximes  from 
1,3-alkadienes  and  1-nitrosopiperi- 

dine  499  (2317) 

Reactions 

-  Cydaation  Reactions 

-  arylglyoxal- 1-oximes  +  thiosemi- 

carbazide  281  (2066) 

-  heteroarylglyoxal-l-oximes  thio- 

semicarbazide  281  (2066) 

-  without  Cyclizations 

- catalytic  hydrogenation  579  (2391) 

-  ethyl  oximinoacetate  chlorine 

646  (2481) 

-  polyenal  oximes  +  thionyl  chloride  138 

-  Ketoximes 

Synthesis 

-  from  the  Corresponding  Carbonyl 
Compounds 

-  5-chloro-2-oximinoadamantane  374 
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-  2-oxiinino-S-phenyladainantane  374 

-  by  Other  Methodt 

-  l-aiyl-4-oxiiiiino-l-oxo>2*aUcenes 
from  methyl  l-aryl-l-oxo>2*alkene- 
4-nitronates  by  thermolysis  90  (1907) 

-  yV-aryl-3-oxo-2-oximinobutanamide$ 

from  A^-aiyl-3-oxobutanamides  and 
nitrous  ac^  476 

-  hydroxylaminomethyl  ketoximes 

from  halomethyl  ketoximes  and  (1.) 
sodium  uRff-benzaldoximate,  (2.) 
hydrazine  210  (2000) 

-  a^unsaturated  yp^ridino-ket- 
oximes  from  conjugated  dienes 

and  1-nitrosopiperidine  499  (2317) 

Reactions 

-  Cydaation  Reactions 

-  5-oximino-4-phenyl-l-h(ixyne 

zinc/acetic  acid  445  (2240) 

-  without  Cyclization 

-  2-alkylcyclohexanone  oximes  + 

sodium  borohydride  aqueous  sodium 
hydroxide  52  (1854) 

-  benzaldoximes  phenyl  carbono- 

chloridate  715  (255  8) 

-  halomethyl  ketoximes  +  sodium 

oR/f-benzaldoximate  210  (2000) 

-  Regeneration  of  the  Carbonyl  Compound 

-  l-aryl-4-oximinO'l>oxo*2-alkenes  + 

aqueous  formaldehyde  +  hydrochloric 
acid  90  (1907) 

-  Miscellaneous  Types 

Reactions 

-  Cycluation  Reactions 

-  oc-hydrazonoximes  +  triethyl  ortho- 

carboxylates  450  (2262) 

Oxirene 


-  Qxiranes 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  aldehydes,  dibromo- 

methane,  and  lithium  721  (2585) 

-  from  2-haloalkyl  carboxylates 

and  base  509  (2356) 

- from  ketones,  dibromomethane, 

and  lithium  721  (2585) 

-  acyloxiranes  from  a,0-unsaturated 

aldehydes  or  ketones  and  hydrogen 
peroxide/base  184 

-  2-alkyl-3-mono-  or  •3,3-disubstituted 

oxiranes  from  aldehydes  or  ketones, 
respectively,  and  alkylidenediphenyl- 
sulfuranes  1 19 

-  l-aziridino-2-2-dialkyl-l-phenylK}xiranes 

from  1-benzoyl- 1-bromocycloalkanes 
and  lithium  aziridide  650  (2494) 

-  bicyclic  2-acyl-2-methoxyoxiranes 
from  2-methoxy-3-oxocycloalkenes 

and  phthalomonoperoxoic  acid  185 

-  (l,l-dialkoxyalkyl>oxiranes  from 

acetals  of  a,^unsaturated  aldehydes 
or  ketones  and  hydrogen  peroxide/ 
acetonitrile  184 

-  2,2-dialkyl-3-mono-  or  3,3-disubsti' 

tuted  oxiranes  from  aldehydes  or 
ketones,  respectively,  and  sec-alk- 
ylidenediphenylsulfuranes  1 19 

-  2,2-disubstituted  oxiranes  from 


ketones  and  dimethylamino-methyl- 
enepheitylsuflurane  S-oxide  125 

-  2,2-disubstituted  oxiranes  from  ketones 

and  methyl  phenyl  sulfone  TS^-tosyl- 
imine  (sodio  derivative)  124 

-  2,2-disubstituted  oxiranes  from  3,3, 
5,5-tetrasubstituted  1,2-dioxolanes 

by  thermolysis  436  (2200) 

-  4-oxiranylpyridine  99  (1938) 

-  (3-oxopropenyl)-oxirane  328  (2111) 

-  sodium  3,3-dialkyloxirane-2-carb- 
oxylates  from  carboxymethylene- 
dii^ylsulfuranes  (sodium  salts) 

and  dialkyl  ketones  120 

Reactions 

-  Ring-Cleavage  Reactions 

- deoxygenation  with  magnesium 

amalgm/magne.sium  bromide230  (2079) 

- deoxygenation  with  zinc/copper/ 

ethanol  704  (2522) 

- with  alkoxyaluminum  hydrides  232 

- with  sulfurated  sodium  boro¬ 
hydride  529 

- with  triphenylphosphine  di¬ 
bromide  431  (2180) 

-  with  triphenylphosphine  di¬ 
chloride  431  (2180) 

-  acyloxiranes  +  dimethyl  sulfoxide/ 

boron  trifluoride  184 

-  alkyloxiranes  +  lithium  dialkylcu- 

prates  78 

-  2-alkyl-3-silyloxiranes,  acidic 

hydrolysis  88  (1902) 

-  base-catalyzed  isomerizations  194 

-  (l,l-dialkoxyalkyl)-oxiranes  + 

dimethyl  sutfoxide/boron  tri¬ 
fluoride  184 

-  2,2-diphenyloxirane  +  sodium/ 

ammonia  412 

-  sodium  3,3-dialkyloxirane-2-carb- 

oxylates  +  acid  (-*-  heat)  120 

-  vinyloxiranes  +  lithium  dialkyl- 

cuprates  78 

-  vinyloxiranes  trialkylboranes  + 

oxygen  321  (2084) 

-  Transformation  of  the  Ring  Skeleton 

-  2-acy)-2-cyanooxiranes,  thermal 

rearrangonent  387  (2157) 

-  monosubstituted  oxiranes +  5,6- 

dihydro-4/f-l,3-oxazines  335 

-  phenyloxirane  +  lithium  benzoyl- 

tricarbonylnickelate  148  (1974) 

-  with  Retention  of  the  Ring  Skeleton 

-  3-alkyl-2-chlorooxirane-2-carboxylic 
acid  esters  +  alkylmagnesium 

halides  61  (1884) 

Oxirenoja  ]naphthalaie 


-  1  a,7b-Dihydrooxireno[a  Jnaphthalenes 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  3-bromo-la,2,3,7b-tetrahydro- 

oxirenojajnaphthalene  ahd  DBN  593 
Oxonium  Sdts 
Synthesis 

-  1-methyltetrahydrofuranium  tetra- 

fluoroborate  432  (2185) 


Oxowlfontum  SMts 

Synthesis 

-  alkylaryldimethylaminooxosulfonium 

tet^uoroborates  from  alkyl-aryl- 
sulfoximines  and  trimethyloxonium 
tetrafluoroborate  125 

-  trimethyloxosulfonium  chloride  1 16 

-  trimethyloxosulfonium  iodide  1 16 

Reactions 

-  trimethyloxosulfonium  chloride 

+  sodium  hydride  116 

-  trimethyloxosulfonium  iodide  + 

sodium  hydride  99  (1937),  116 

Oxosulfonium  Ylkles 

see:  Sulfurane  £-Oxides 

[2.2  jParacydophane 

-  (2.2]Pancyclophane8 

Synthesis 

-  of  the  Ring  Skeleton 

-  4,5,12,13-tetramethoxycarbonyl 

derivative  579  (2390) 

Penicillins  and  Relatives 

Reactions 

-  6^substituted  penicillic  acid  deriva¬ 

tives,  rearrangement  to  the  6a  isomers 
with  DBN  597 

Pentalene 


4  S 


-  1,2,3, 44>6-Hexahydropentalene8 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  cycloocta-1, 5-diene 

(6  steps)  112 

-  i,2,3,3a,4,S-Hexahydropentalene8 
Synthesis 

- from  l-bromo-2-chlorocyclooctene 

and  sodium  238 

-  Pentalanes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  cycloocta-1, 5-diene 

(4  steps)  112 

- from  cyclooctene  oxide  and 

lithium  diethylamide  194 

- from  9-thiabicyclo[  3. 3.1  [nonane 

by  photolysis  in  the  presence  of  phos¬ 
phites  or  phosphines  113 

- from  9-thiabicyclo(  3.3.1]- 

nonane  9,9-dioxide  by  thermal 
fragmentation  112 

Pentasulfides 
Synthesis 

- from  hydrogen  disulfides  and 

sulfur  dkhloride  111 

Peptides 

-  General 
N-Protected  Peptides 

-  Reactions 

-  7V-tosylpeptides,  electro¬ 
chemical  detosylation  452  (2270) 

-  Cyclotetrapeptides 
Free  Peptides 

-  Synthesis 

- from  linear  tetrapeptides,  2-chloro- 

1,3,2-benzodioxaphosphole,  imida¬ 
zole,  and  diethyl  phosphite  516  (2383) 
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-  Dipeptides 

Carboxy-  and  N-Protected  Peptides 

-  Synthesis 

-  Bz-LeuCly-OEt  460, 462 

-  Z-Phe<}ly-OEt  461,462 

Free  Peptides 

-  Synthesis 

-  from  yV-c«rboxy-a-amino- 

carboxylic  acid  anhydrides  and 
amino-acids  504  (2335) 

Reactions 

-  dipeptide  sodium  salts  +  alde¬ 
hydes  590  (2436) 

-  dqieptide  sodium  salts 

ketones  590  (2436) 

-  Tetrapeptides 

Free  Peptides 

-  Reactions 

- cyclization  with  2-chloro-l,3,2- 

benzodioxaphosphole,  imidazole, 
and  diethyl  pho^hite  516  (2383) 

-  Ti^i^lides 

Synthesis 

-  Z-L-Leu-L-Phe-L-Val-O-But  456 

Peraxylactonet 

Synthesis 

- from  3-propanolides  and  hydrogen 

peroxide  616 

Phenanthrene 


•  • 


-  Phenanthienes 

Synthesis 

-  from  LSce  Ring  Skeletons 

-  9,10dihydroxyphenanthrene  55  (1864) 

-  of  the  Ring  Skeleton 

-  1-cyanophenanthrenes  from  1-cyano- 

methylnaphthalene  and  ]A^,)V-diinethyl- 
3-dimethylamino-2-propeniminium  per¬ 
chlorates  510(2361) 

-  2-hydroxyphenanthrenes  from  1- 
halomethylnaphthalenes,  2-acyl- 
pyridines,  and  ketene  diethyl  acetals 

(2  steps)  434  (2193) 

-  3-hydroxyphenanthrenes  from  2- 
halomethylnaphthalenes,  2-acylpyr- 
idines,  and  ketene  diethyl  acetals 

(2  steps)  434  (2193) 

-  1,2,3,4,9,10,1  l,12-C)ctahydro|dien- 
anthrenes 

Synthesis 

-  from  Like  Ring  Skeletons 

- from  phenanthrene  and  sodium/ 

ethanol/ammonia  397 

-  l,2,3,4,4a,4b,7,9,10,10a-Decahydro- 
pbenanthrenes 

Synthesis 

-  from  Like  Ring  Skeletons 

-  3a,12-dimethyl-2-hydroxymethyl-6- 

methoxy  derivative  402 

-  Perhydrophenanthrenes 

Synthesis 

-  from  Lice  Ring  Skeletons 

- from  phenanthrene  and  lithium/ 

alkylamines  397 


Phenanthridine 


-  1,2,3,4,7,8,9,10-Octahydrophen- 
anthridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  6-methyl-l-oxo  derivative  331  (2122) 
Fhenanthrol  9, 1 0, 1 -mna  ]acridine 


12 


A  S  • 


-  Plienanthro(9,10,l-mna]acridine8 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  12-(2-chlorophenyl)-benzo|a)- 

acridines  and  base  389  (2 164) 

Phenazine 


-  Hienazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  phenazine  A^-oxides  from  2-nitro- 

diphenylamines  and  sulfuric  acid/ 
oleum  216  (2026) 

-  l,2,3,44a«6, 7,8,9,  lOa-Decahydrophen- 
azines 

Synthesis 

-  of  the  Ring  Skeleton 

-  5a-10a-dimethyl  derivative  191 

Phenols 

-  General 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  methoxyarenes  and  methyl- 

amine  208  (1991) 

-  monobromophenoh  from  phenols 

and  2,4,4, 6-tetrabromocyclohexa- 
dknone  432  (2187) 

Reactions 

-  involving  the  Phenolic  Group 
- with  l*-l,3-oxazinium  salts  and 

base  347 

-  with  dimethylthiocarbamoyl 

chlorides  104 

-  o-aminomethylphenols  + 

enamines  331  (2123) 

-  not  involving  the  Phenolic  Group 

- C-acyloxylation  involving  organic 

peroxides  25 

-  with  bromine  and  titanium(lV) 

chloride  382  (2134) 

- with  dichloromethyl  methyl  ether 

and  titanium(IV)  chloride  382  (2134) 

-  Diphenob 
Synthesis 

-  catechol  from  1,4-cyclohexadiene 

and  (1.)  calcium  hypochlorite,  (2.) 
boron  trifluoride  etherate  639  (2452) 

-  2,4-dihydroxydiphenylmethane  220 

-  l,3-dihydroxy-2,4,5,6-tetraphenyl- 


benzene  682, 683 

Reactions 

- with  /V-trichloromethyl- 

dichloromethanimine  602 

-  catechols  silver  carbonate/ 

celite  712  (2549) 

-  resorcinol  dialkyl- 

amines  496  (2303) 

-  Naphthols 
Reactions 

- reduction  with  alkali  metal/ 

alcohol/ammonia  systems  406 

-  Phenol  and  Substitution  Products 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  benzenes,  hydrogen  peroxide, 

and  aluminum  chloride  706  (2529) 

-  4-(l-alkenyl)-2,6-di-t-butylphenols 

from  l-alkylidene-3,5-di-f-butyl-4- 
oxocyclohexadienes,  thermally  on 
alumina  321  (2085) 

-  4-(alkylaminomethyl)-phenols  from 

phenols  and  1,34-trialkylhexahydro- 
l,34*triazines  579  (2389) 

-  3-dialkylaminophenols  from  resorcinol 

and  dialkylamines  496  (2303) 

-  2-dimethylaminophenols  from  2- 

dimethylamino-l-methoxybenzenes 
and  methylmagnesium  iodide  or 
sodium  methoxide  580  (2395) 

Reactions 

-  involving  the  Phenolic  Group 

-  with  methyl  fluorosulfate  473 

- with  )V-trichloromethyldichloro- 

methanimine  602 

-  2,6-di-f-butyl-4-fluorophenol +/V,Af- 
dimethylthiocarbamoyl  chloride  + 

DBU  598 

-  2-ethynylphenol  .irradiation  588  (2429) 

-  4-nitrophenol  +  1,2-dibromoethane  + 

base  693 

-  phenol  +  diketene  215  (2022) 

-  2,4,6-trimethylphenol  +  acetic  an- 

hydride/4-dimethylaminopyridine  620 

-  not  involving  the  Phenolic  Group 
- oxidative  coupling  with  silver  carb- 

onate/celite  711  (2547),  712  (2548) 
— with  methyl  fluorosulfate  473 

- with  l,3,5-trialkylhexahydro-l,34- 

triazines  579  (2389) 

-  2,6-di-t-butylphenol  +  benzene- 

sulfenyl  chloride  +  iron  624 

-  2,6-di-r-butylphenol  +  sulfuryl  chloride 

+  iron  624 

Phoq>hine  Oxides 

-  1-Alkenylphosphine  Oxides 
Synthesis 

-  2-amino- 1-alkenyldiphenylphosphine 
oxides  from  1-alkynyldiphenylphos- 
phine  oxides  and  primary 

amines  327  (2108) 

Reactions 

-  1-alkynyldiphenylphosphine  oxides 

-t- primary  amines  327  (2108) 

-  2-amino-2-alkeriyldiphenylphosphine 
oxides  aqueous  oxalic  acid  327  (2107) 

-  (2-amino-l-alkenyl)-diphenylphosphine 
oxides  +  (1.)  butyllithium  or  sodium 
hydride,  (2.)  aldehydes  or 

ketones  324  (2097) 

-  Alk)rldurylphoq>hine  Oxides 
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Synthetis 

-  diphenyl-2-oxoaUiylphosphine  oxides 
from  2-ainino-l-alkenyldiphenylphos-' 
phine  oxides  and  aqueous  oxalic 

acid  327  (2107) 

-  Dialkylarylphosphine  Oxides 

Reactions 

-  bis(a-bromobenzyl>*phenylphosphine 

oxide-i-DBN  595 

Phosphines 

-  Aiylphosphines  Type  ArPX, 

Reactions 

-  butyldibiomophoq)hine -I- 1,3- 

dienes -t-DBU  595 

-  dibromophenylphosphine  +  1,3- 

dienes -t-DBU  595 

Phosphinic  Acids 

-  Alkylaiylphosphinic  Acids 

Synthesis 

-  1-hydioxyalkylphenylphosphinic 
acids  from  benzenephosphonous 

acid  and  aldehydes  oi  ketones  721  (2581) 

Phosphinimines 

Synthesis 

-  )V-acyltiiphenylphosphinimines  from 

N-  trimethylsily  Itiiphenylphosphin- 
imines  and  carboxylic  anhydrides  696 

-  Malkoxycarbonyltriphenylphosphin- 

imines  from  alkyl  carbonochlorid- 
ates,  trimethylsUyl  azide,  and  tri- 
phenylphosphine  696 

-  ^(-aryloxycarbonyltriphenylphos- 

phinimines  from  aryl  carbonochlor- 
idates,  trimethylsilyl  azide,  and  tri- 
phenylphosphine  696 

-  A^-benzoyltriphenylphosphinimine  696 

-  A(-(4-chlorobenzoyl)-triphenylphos- 

phinimine  696 

-  chlorodqihenylpho^hine  yV-(l-alkenyl)- 
imines  from  chlorodq)henylphosphine 
and  dichloroenamines  587  (2422) 

-  chlorodq>henylpho9hine  yV-(l-alkenyl>' 
imines  from  enamines  and  chlorodi- 
phenylphosphine  dichloride  587  (2422) 

-  P,P-dichloromethylphosphine)\(-(l- 

alkenyl)-imines  from  f’,i’-dichloro- 
methylphosphine  and  )V,)V-dichloro- 
enamines  587  (2422) 

-  f*,P-dichloronKthylphosphine)V-(l- 

alkenyl)-imines  from  enamines  and 
/*,/’-dichloromethylphosphine  di¬ 
chloride  587  (2422) 

-  diphenyKmethylphenylamino- 

ethynyl)-pho^hine  AMosylimine  373 

-  )V,7V-terephthaloyl-bisltriphenyl- 

phosphinimine)  696 

Reactions 

-  Mphenyltriphenylphosphinimine 

+  alkyl  2-oxoalkanoates  645  (2478) 

Phosphirene 


-  l//-Phosphirenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  triphenyl- 1/f-phosphirene  1-oxide  595 
Phosphole 


-  Phospholes 
Synthesis  * 

-  of  the  Ring  Skeleton 

- from  1,3-dienes,  alkyl(aryl)-di- 

bromophosphines,  and  DBU  595 

Phoq>honic  Acid  Amides 
Reactions 

-  A^A^.A(’,7V'-tetramethyl-l-lithiocyclo- 
hexanephosphonamide  + 

aldehydes  705  (2526) 

Phosphonic  Acid  Esters 

-  Alkanephosphonic  Add  Esters 
Synthesis 

-  diethyl  1-methylthioalkanephosphon- 
ates  from  diethyl  methylthiomethane- 
phosphonate  and  (1.)  butyllithium, 

(2.)  alkyl  iodide  113 

-  diethyl  1-oxoalkanephosphonates  from 
acyl  chlorides  and  triethyl 

pho^hite  211  (2001) 

Reactions 

-  diethyl  1-methylthioalkanephos- 
phonates  (1.)  butyllithium 

+  (2.)  aldehydes  or  ketones  113 

-  l-AIkenephosphonk  Acid  Esters 
Synthesis 

-  diaDcyl  1-alkenephosphonates  from 
O-protected  aldehydo-sugars  and 
tetraethyl  methane-bis-phosphon- 

ate  150  (1982) 

-  diphenyl  1-alkenephosphonates 
from  O-protected  aldehydo-sugars 
and  diphenyl  triphenylphosphor- 
anylidenemethanephosphonate 

150  (1982) 

-  Heterocyclic  Phosphonic  Add  Esters 
Reactions 

-  3-acetyl-3-diethylphosphono-2- 
oxotetrahydrofuran  (1.)  base, 

(2.)  acid  (rearrangement)  156 

Phoq>honic  Acids 

-  Arenephosphonic  Adds 
Synthesis 

-  4-arylthiobenzenephosphonic  acids 

from  4-bromo-  and  2-bromodiphenyl 
sulfides  and  phosphorus(lll)  chloride/ 
aluminum  chloride  92  (1914) 

-  4-methylthiobenzenephosphonic 

acid  92  (1914) 

Phosphonium  Salts 

-  Gencval 
Reactions 

for  reactions  with  carbonyl  compounds 
refer  to:  Carbonyl  Olefination 
(Reactions  Index) 

- with  sulfur  207  (1983) 

-  trialkyl(aryl)phosphonium  halides 

-<■  sodium  amide  327  (2106) 

-  Alkenylphosphonium  Salts 
Reactions 

-  ethenyltriphenylphosphonium 

bromide  +  sodium  hydride  +  ethyl 
pyrrol-2-ylglyoxylate  328  (2114) 

-  2-A)ken^ldiosphonium  Salts 
Synthesis 

-  l-allyl-3-methyl-2-butenyltriphenyl- 

phosphonium  bromide  481 

Alkyltriarytphosphonhim  Salts 

Synthesis 

-  2-benzyl-6-(triphenylphosphonio- 
methyl)-4/f-pyrido[ 3,2</l-l ,3-dioxin  470 


-  cyclopropyltriphenylphosphoni- 

um  bromide  430  (2176) 

Reactions 

-  3-acyloxyalkyltriphenylpho$phonium 
bromides  potassium  t-butoxide 

642  (2465) 

-  3-bromopropyltriphenylphospho- 

nium  bromide  aqueous  sodium 
hydroxide  430  (2176) 

-  methyltriphenylphosphonium 

bromide  +  methylidenetriphenyl- 
phosphoranes  442  (2227) 

-  methyltriphenylphosphonium 

bromide  sodium  hydride  442  (2227) 

Phosphonous  Acids 
Reactions 

-  benzenepho^honous  acid  -<■ 

aldehydes  721  (2581) 

-  benzenephosphonous  acid  -<■ 

ketones  721  (2581) 

Phosphoranes 

-  Alkenylidenephoq>horanes 
Synthesis 

- salt-free  from  2-alkenylpho^honium 

salts  and  sodium  amide  327  (2106) 

-  2-alkenylidenetriphenylphosr 

phoranes  from  methytenetriphenyl- 
phosphorane  and  A(-dialkylalumino- 
alkanimines  481 

-  3-methyl-2-butenylidenetriphenyl- 

phosphorane  482 

-  Alkylidenephosphoranes 
Synthesis 

- salt-free  from  phosphonium  halides 

and  sodium  amide  327  (2106) 

-  alkylidenediphenylpolystyrylphos- 
phoranes  from  diphenylpolystyryl- 
phosphines,  alkyl  halides,  and 

base  381  (2131) 

-  methylenetripheny'  jhosphorane 

442  (2227) 

-  trimethylsilylmethylenetriphenyl- 

phosphorane  442  (2227) 

Reactions 

-  benzylidenetriphenylphosphoranes 
+  2-amino- 1,4-naphthoquinones 

656  (2516) 

-  methylenetrimethylphosphorane  -<■ 

methy  Itriphenylphospho  nium 
bromide  442  (2227) 

-  methylenetriphenylphosphorane 

*  AT-dialkylaluminoalkanimines  481 

-  trimethyltrimethylsilylmethylene- 

phosphorane  +  methyltriphenylphos¬ 
phonium  bromide  442  (2227) 

Phc^horic  Acid  Esters 

-  General 
Synthesis 

-  mixed  esters  of  phosphoric  acid 
from  2-chloromethyl-4-nitro- 
phenyl  pho^hates  and  alcohols 

or  phenok  721  (25  82) 

-  Monoalkyl  Phosphates 
Synthesis 

-  from  tetramethylaminium  di-t- 
butylphosphate  and  alkyl  halides 

(2  steps)  386  (2154) 

Phosphoric  Add  Triamides 
Reactions 

-  phosphoric  hexamethyltriamide 
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tosic  anhydride  460 

Flioqilioroaini^  Acid  Eateia 

-  A^-Halophotphoroainidic  Acid 
Eaten 

Reactions 

-  diethyl  yV,^-dibronK>pho$phoro- 

amidate  l-aUcenes  +  base  416 

-  Typea-NH„ -NHR,  and -NR, 

Synthesis 

-  diethyl  phosphoroaziridates  from 

diethyl  ^^.AT-dibromophosphoroaniid- 
ate  and  1-alkenes  416 

Phoaphoroperoxoic  Acid  Eaten 

Synthesis 

-  M>utyl-0,<>-dialkylphosphoiopei- 

oxoates,  large-scale  preparation 
from  dialkyl  pho^horochloridates, 
f-butyl  hydroperoxide,  and  sodium 
hydride  202 

Fhthalazine 


-  Phthalazines 
Reactions 

-  Fusion  of  New  Rings 

-  phthalazine  *  d^henylcycloprop- 

enone  690 

Fhthalides 

tee:  Dihydrobenzo|c|furan$ 
Polyenecarbonitriles  (conjugated) 

Synthesis 

-  uK5-nitro-2-furyl)-polyenenitriles 

from  tu-(5-nitro-2-furyl)-polyenal 
oximes  and  thionyl  chloride  138 

Polyenecarboxaraides  (ooiyugated) 

Synthesis 

-  <«K5-nitro-2-furyl)-polyenecarbox- 

amides  from  the  acids  and  (1.)  thio¬ 
nyl  chloride,  (2.)  ammonia  138 

Polyenecarbox)riic  Acid  Esters  (conjugated) 
Synthesis 

-  tu-(5-nitro-2-furyl>-polyenoic  acids 

from  ciK5-nitro-2-furyl)-polyeiui 
oximes  (3  steps)  138 

Polyenecarboxylic  Adds  (coiijugated) 
Synthesis 

-  w-(5-nitro-2-furyl)-polyenoic  acids 

from  ci>-(S-nitro-2-furyl)-polyenal 
oximes  (4  steps)  138 

-  uK5-nitro-2-furyl>polyenoic  acids 
from  the  corre^nding  nitriles 

(3  steps)  138 

Polyenes  (coi^ugated) 

-  General 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  l,8-bis(trimethylsilyl]-3,5-octa- 

dien-l,7-diyne  595 

-  4-methyl-6-(2,6,6-trimethyl-l*cyclo- 

hexenyl)-3,5-hexadien-l-yne  594 

-  trienesfrom  3-bromo-l,5-alka- 

dienes  and  DBN  50  (1846),  594 

-  from  Unlike  Carbon  Skeletons 

-  l-diinethylamino-7-oxo-3-phenyl- 
7-(4-pyridyl)-l,3,5-hexatriene494  (2296) 

Reactions 

-  Cydtation  Reactions 

-  l-dimethylamino-7-oxo-3-phenyl-7- 

(4-pyTidyl)-l,3,5-hexatriene,  thermal 
cyclization  494  (2296) 


Prostuglandine  (Cursors 

Synthesis 

-  3-acetoxy-2-(3,3-ethanediyldioxy-l- 

oxooctyl)-5-formylamino-l-(7-nitrilo- 
heptyl)^cyck>pentane  597 

-  3-hydroxy-l-(6-methoxycarbonyl- 

hexyl)-5-oxo-2-(3-tetrahydropyranyl- 
oxyoctyl)-cyclopentane  597 

Pteridine 


-  3,4-Dihydropteridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^xo-2, 3-poly  methylene  derivatives 

from  2-amino-3-ethoxycarbonylpyr- 
azine  and  G-methyllactims  174 

-  lAS,6,7,8-ilexahydropteridine8 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  5-bromo- 

uracils  and  1,2-diaminoethanes  170 

-  2,34<6,7,8-Ilexahydtopteridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  5-bromouracils 

and  1,2-diaminoethanes  170 

-  lA3,44i6,7,8-Octahydiopteridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-amino-5,8-dimethyl-4-oxo 

derivative  171 

-  5,8-diinethyl-2,4-dioxo  derivative  171 

Purine 


-  Purines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  6-fluoropurines  from  6-trimethyl- 

aminiopuTine  chlorides  and  potas¬ 
sium  hydrogen  fluroride  451  (2266) 

-  irans-zeatine  618 

-  of  the  Ring  Skeleton 

-  adenines  from  4,6-diamino-5-nitroso- 

pyrimidines,  lead(lV)  acetate,  and 
primary  amines  724  (2597) 

lyrui 


<  i 


t  1 

2H-  4«- 

-  2tf-PyTan8 

see  also:  2-Pyrones 

-  4tf  Pyrans 

see  also:  4-Pyrones 

-  lyrylium  Salts 
Synthem 

-  of  the  Ring  Skeleton 

- from  4-chloro-l,3-alkadienyl  ket¬ 
ones  and  acid  655  (2512) 

-  5,6-Dihydio-4/f-pyrans 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-amino-3-ethoxycarbonyl  deriva¬ 
tives  from  2-cyano-5-alkanolides 

and  (1.)  sodium  ethoxide,  (2.)  acid  156 


Reactions 

-  Fusion  of  New  Rings 

-  3-chlorocarbonyl-2-phenyl-5,6- 

dihydro-4^-pyran  aluminum 
diloride  158 

-  Tetrahydropyrans 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  5-pentanolide  and  trichloro- 

silane  (-•-  irradiation)  434  (2192) 

-  of  the  Ring  Skeleton 

-  2,6-dimethyltetrahydropyran  86  (1894) 

-  2-hydroxy-6-alkyltetrahydropyTans 
from  pentanedud  and  alkylmagne- 

sium  chlorides  495  (2298) 

-  tetrahydropyran-4-one  96  (1929) 
Reactions 

-  Ring-Qeavage  Reactions 

-  2-alkylaminotetrahydropyrans 

+  alkyl-  or  aryllithium  208  (1987) 
Pyrano|2,3-h  jbenzofuran 


-  2,3«4a,9a-Tetrahydro-4£f-pyrano- 
(2,3-6  jbenzofurans 

Synthesis 

-  of  tile  Ring  Skeleton 

-  ^acetyl-6-hydroxy  derivative  94  (1920) 
^rano[  2,3-6  (indole 


-  2,3, 4,9-Tetrahydropytano( 2,3-6)- 
indoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-amino4-benzoyl  derivatives 
from  2-oxo-3-(2-oxo-2-phenyl- 
ethylidene)-2,3-dihydrcindoles 

and  1-amino-l-alkenes  170 

2ff-P)rrano(3,2-c  (pyridine 


-  5,6-Dihydio-2ff-pyTano(3,2-c(- 
pyridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4'methyl-2,5-dioxo  derivatives 

from  4-hydroxy-2-oxo-l,2-dihydro- 
pyridines  and  ethyl  3-amino-2- 
butenoate  149  (1979) 

iynuio(3,2-/)quinoline 


-  2,3-Dihydro-l/f  pyrano[3,2-/l- 
quinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,3-dihydro-l^-pyrano(3,2-/)- 
quinoline<3-spiTO-l>-2-methyl-l,2,3,4- 
tetrahydroisoquinoline  331  (2123) 
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Pynnol  3,2-A  IquinoliiieB 


•  ; 


2 

2H- 

-  3,4-Diliydio-2tf-p3miio(  3,2-A  ]- 
quinoliiiei 

Syntherit 

-  of  the  Ring  Skeleton 

-  3,3-diinethyl-2-hydioxy  deriva¬ 
tive  331 (2123) 

^naziiie 


-  Pyiazines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2,3-diphenylpyrazine  440  (2218) 

Reactions 

-  Fusion  of  New  Rings 

- with  diphenylcyclopropene- 

thione  448  (2252) 

-  with  diphenylcyclopropenone  690 

-  2-aiiiiiK>-3-ethoxycarbonylpyr- 

azines  +  O-meth^ctims  174 

-  1,4-Dihydiopyiazines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l,4-diacetyl-2,3-d4>henyl 

derivative  440  (2218) 

-  2,3-Diliydtop]rraziiie8 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  5, 6-diphenyl  derivative  acetyl 

ctiloride  440  (2218) 

-  2,5-Dihydropyrazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,6-diphenyl-2,2,5,5-tetramethyl- 

2,S-dihydropyrazine  191 

-  hexaalkyl-23-<lihy<lropyrazines 

from  dialkyl  ketones  and  potas¬ 
sium  hexacyanoferrate(llI)/aqueous 
base  191 

-  l,2,3,4-Tetrahydropynzine8 
Synthesis 

-  from  Like  Ring  Skeletons 

-  1,4-diabetyl-S  ,6-diphenyl 

derivative  440  (2218) 

-  Hexihydropyrazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  o-amino-alcohols  and 
triphenylphosphine  dibromide  278  (2055) 

Pynz^ 


-  ^razolea 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-(l-benzoylamino-2-oxoalkyl)- 
pyrazoles  from  pyrazole  and  N~ 
0-chloro-2-oxoaikyl)-benzamides  380 

-  3,4-dihalopyrazoles  from  pyrar 

zole  silver  salts  and  halogen  280  (2063) 


-  4-halopyrazoles  from  pyrazole 

silver  salts  and  halogen  280  (2063) 

-  of  the  Ring  Skeleton 

- from  l*-l,3-oxazinium  salts  and 

hydrazine  345 

-  1-ary^yrazoles  from  carboxylic  acid 
arylhydrazone  chlorides  and  2-oxo- 
alkylidenetriphenylphopshoranes 

652  (2504) 

-  l,3-diaryl-4,5-dimethoxycyrbonyl- 
pyrazoles  from  3,4-diarylsydnones 
and  dimethyl  acetylenedicarboxyl- 

ate,  U.V.  irradiation  93  (1919) 

-  3-phenylpyrazoles  from  alkyl  ketone 
hydrazones  and  (1.)  butyllithium, 

(2.)  methyl  benzoates  652  (2503) 

Reactions 

-  Fusion  of  New  Rings 

-  5-amino^cyano-l-phenylpyrazole 

-t-  potassium  xanthate  269 

-  5-amino-4-ethoxycarbonylpyrazoles 

(7-methyllactim$  174 

-  3-aminopyrazole  +  2-acetyl-4-butano- 

lide  165 

-  with  Retention  of  the  Ring  Skeleton  ■ 
- with  A(-l-(chloro-2-oxoalkyl)-benz- 

amides  380 

-  44*Dihydropyrazoies 
Synthesis 

-  from  Like  Ring  Skeletons 

-  5-oxo-4,5-dihydropyrazole<4-spiro>- 
cyclopropanes  from  4-(2-hydroxy- 
ethyl)-5-oxo-44-dihydropyrazoles 

and  sulfuric  acid  161 

-  of  the  Ring  Skeleton 

- from  aliphatic  azines,  thermally 

(•f  cobalt(II)-  or  nickel(ll) 

halide)  214  (2018) 

-  4-acyl-5-oxo  derivatives  from 

4:acyl-5-oxo-4,5-dihydro-l  ,2- 
oxazoles  and  monosubstituted 
hydrazines  167 

-  3^iazomethyl-4-phenylpropen- 

oyl)  derivative  353 

-  l,3^iphenyl-4-(2-mercaptobenzyl)- 

5-0X0  derivative  161 

-  4-(2-hydroxyethyl)-5-oxo  deriva¬ 
tives  from  2-acyl-4-butanolides  and 
hydrazine  or  phenylhydrazines  161 

-  4-u>-mercaptoalkyl)-5-oxo  derivatives 
from  o-acylthiollactones  and  hydrazine 

or  monosubstituted  hydrazines  161 
Reactions 

-  Ring-Cleavage  Reactions 

-  5-<va>-4,5-dihydropyrazoles  thalMumOlD 

nitrate  +  methanol  645  (2477) 

-  Pyrazolidinea 
Synthesis 

-  of  the  Ring  Skeleton 

- from  1-alkenes,  acyl-  or  aryl- 

hydrazines,  and  aldehydes  280(2061) 

-  l,2-bis(trifluoromethyl|-pyrazoli- 

dine  444  (2237) 

-  3-oxo-2-phenylpyrazolklines  from 
acrylonitrile  and  phenylhydrazine 

589  (2433) 

Pyrazolo)  3,4-A  ]azepine 


-  1,2,3,44,6,7, 8-Octahydropyrazolo- 
(3,4-A]  azepines 

Synthesis 

-  of  the  Ring  Sketeton 

-  3^0  derivative  175 

IVnzolo)  1  ^-a  Idnnoline 


7  • 

IH- 

-  \H-VysttvAio\  1 ,2-a  ]cinnoUnes 
Synthesis 

-  of  the  Ring  Skeleton 

2,3-diphenyl-l-oxo  derivative  690 

Pyraz^[  1  ^-a  Ipyrklazine 


-  l//-Pyrazolo[  1,2-a  Ipyridazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,3-diphenyl-l-thiono  derivatives 

from  pyridazines  and  diphenylpro- 
penethione  446  (2245) 

-  S,6,7,8-Tetrahydro-l/f-pyrazolo 
(l,2-ii]pyridaziiies 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-(2-hydroxyethyl)7l-oxo  deriva¬ 
tives  from  2-acyl-4-butanolides 

and  hexahydropyridazine  163 

Pyrazolol  l,5-a]pyrimidine 


-  4,6-Dihydiopyrazole(14-ol‘ 
pyrimkUnes 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  165 

^raz<^(  3,4-dripyriinidine 


-  44,6,7-TetTahydro-l/f-pyrazolo- 
(3,4-</  ]p3rrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4,6-dithiono-l-phenyl  derivative  269 
iyta»>lo[3’,4’:2,3ip3rriiiiido|  1,2-a  )- 

azepine 


1«- 

-  4,6,7,8,9,10-Hexahydro-l-pyra- 
zolol  3’,4’:  2,3  |p3rriinido  ( 1 4-0  h 
azepinea 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^x0  derivatives  from  5-amino- 

4-ethoxycarbonylpyrazoles  and 
7-methoxy-3,4,5 ,6-tetrahy  dro- 
2tf-azepine  174 


lynzoloi  3,4-e|-l«2,4-triaziiie 


kH- 

-  6,7-Ofliydio-4tf-p)mzok>(3,4-e|- 
1^,4-tiiazinei 

Synthem 

-  of  the  Ring  Skeleton 

-  7-0X0  derivatives  from  5-chk>ro- 
6-ethoxycarbonylpyrimidines 

and  hydrazine  172 

Pyiazolo(3,4-d|pynolo(  l^-fl) 
pyrimidine 


-  44>6,7-Tetrahydro-l/f-pyrazolo- 
|3,4</)p3molo  ll^-a]  pyrimidines 

Synthem 

-  of  the  Ring  Skeleton 

-  4^X0  derivatives  from  S-amino-4- 
ethoxycarbonylpyrazoles  and  2- 
methoxy-4,5-dihydro-3/f-pyrTole  174 

Pyrene 


-  14«3*9,10,10a-HexahydropyTenes 
Synthem 

-  of  the  Ring  Skeleton 

- from  12.2]metacyck>phane  and 

iodine  382  (2129) 

PyrUazine 


-  Pyridazines 
Synthem 

~  of  the  Ring  Skeleton 

- from  1,4-dicarbonyl  compounds 

and  diethyl  hydrazine-A^JV’-dicarb- 
oxylate  654  (2510) 

-  4,^imethyl-5-methoxycarbonyl 

derivative  685 

Reactions 

-  Fusion  of  New  Rings 

- with  dq>henylcyclopropenone  690 

-  with  dipheny^ropenethione446  (2245) 

-  1,4-Dihydiopyrida^es 
Synthesis 

-  of  the  Ring  Skeleton 

-  4^0  derivatives  from  cycloprop- 

enones  and  diazomethane  685 

-  3,4-l>3iydrop)rridazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,3-diphenyi  derivative  685 

-  l,44,6-Tettahydiop]rtidazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-hydroxymethyl-6-oxo  derivatives 
from  3-acyl-4-butanolides  and  mono- 


substituted  hydrazines  166 

-  Hexahydiop)rridazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-bis(trifluoromethyll  derivative 

444  (2237) 

-  l,2-bis(trifluoromethyl)-3,6-di- 
oxohexahydropyridazine  444  (2237) 

Reactions 

-  Fusion  of  New  Rings 

-  with  2-acyl-4-butanolides  163 

Pyridine 


-  Pyiidines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  alkylbromopyridines  from  alkyl- 
pyridines  and  dibromocyanuric 

add  449  (2258) 

-  6-aryl-2-chloro-3-cyanopyridines 

from  6-aryl-3-cyano-2-oxo-l,2-di- 
hydropyridines  and  benzenephos- 
phonic  acid  didiloride  149  (1980) 

-  l,2-biH2-pyridyl]-ethane  65 

-  r-butylpyridines  from  pyridine 

and  r-butyllithium  450  (2260) 

-  3,5-dialkoxycarbonylpyridines 

from  3,5-dialkylpyridines  and  (1.) 
oleum,  (2.)  alcohols  631 

-  pyridine-3,5-dicarboxyUc  add  631 

-  of  the  Ring  Skeleton 

-  3-acetyl-2-methyl  derivative  332  (2125) 

-  3-acetylpyridines  from  2,5-dimethyl- 

4-(3-oxoalkyl)-l,2-oxazoles  by  (1.) 
catalytic  hydrogenation,  (2.)  oxida¬ 
tion  332  (2125) 

-  2-acylamino-3-cyanopyridines  from 

l*-l,3-oxazinium  salts  and  malodi- 
nitriles  346 

-  6-alkoxy-2-amino-3,5-dicyanopyr- 

idines  from  aldehydes,  malodinitrile, 
and  sodium  alkoxide  330  (2120) 

-  3-phenyl-derivatives  from  6-benzyl- 

6tf-l,3^xazines,  thermally  348 

-  2,3,4,6-tetraphenylpyridine  348 

Reactions 

-  Fusion  of  New  Rings 

-  2-aminopyridine  +  2-acetyl-4- 

butanolide  164 

-  )V-ethoxycarbonyl-)V’-(2-ethoxy- 

carbony)-3-pyridyl)-thioureas  + 
sodium  ethoxide  308 

-  )V-ethoxycarbonyWV-(3-ethoxycarb- 

onyl-2-pyridyl)-thk)urea  +  sodium 
ethoxide  308 

-  )V-ethoxycarbonyWV-(2-pyridyl)- 

thioureas  sodium  ethoxide  308 

-  2-hydrazinopyridine  -i-  ethyl 

oroxocarboxylates  98  (1933) 

-  pyridine  +  d^henylcyclopropenone  690 

-  2-(2-pyridylcarbonyl)-4-butanolides 

+  hy^obromic  acid  165 

-  with  Retention  of  the  Ring  Skeleton 

-  pyridine  +  r-butyllithium  450  (2260) 

-  Pyridine  A^-Oxides 

Synthesis 

-  from  Like  Ring  Skelet-'ns 

- from  l-(2,4-diiiitrop!ienyl)-pyr- 


idinium  tnomides  and  hydroxyl- 
amine  hydrochloride  330  (2121) 

-  pentachloropyridine  1-oxide  451  (2263) 

-  Pyiidinium  Salts 

Synthesis 

-  from  Like  Ring  Skeletons 

-  1-aminopyridinium  chlorides  from 

1- (2,4-dinitrophenyl)-pyridinium 

bromides  and  hydrazine  or  monosub- 
stituted  hydrazines  330  (2121) 

-  4-iodo-3-pyridinioa)kene  nitrates 
from  l,3Alienes,  iodonium  nitrate, 

and  pyridine  707  (2533) 

-  1-methylpyridinium  tetrafluorobwates 
from  pyridines  and  5-methyldibenzo- 
furanium  tetrafluoroborate  432  (2185) 

-  of  the  Ring  Skeleton^ 

-  5-hydroxy-2-(8-hydroxy-8-oxooctyl)- 

6-methylpyridinium  chloride  (car- 
pyrink  ack)  467 

Reactions 

-  not  involving  the  Pyridine  Part  of  the 
Molecule 

- AT-dealkylation  with  1,4-diaza- 

bicyclo(2.2.2]octane  702 

-  l-(3-aryl-3-oxopropenyl)-pyridinium 
chlorides  +  sodium  sulfide  325  (2098) 

-  l-(l,3-diaryl-3-oxopropenyl)-pyridinium 
chlorides  sodium  azide  322  (2091) 

-  Ring-Geavage  Reactions 

-  l-(3-aryl-3-oxopropenyl>-pyridinium 
salts  +  alkylamines  perchloric  acid 

324  (2096) 

-  l-(2,4-dinitrophcnyl)-pyridinium 

bromides  *  hydrazine  or  monosub- 
stituted  hydrazines  330  (2121) 

-  l-(2,4-dinitrophenyl)-pyridinium 

bromides  hydroxylamine  hydro¬ 
chloride  330  (2121) 

-  l-(3-oxopropenyl)-pyridinium  chlor¬ 

ides  -I-  sodium  hydroxide/aqueous 
methanol  324  (2096) 

-  1,2-Dihydiopyridines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  2-(l-cyanoethyl)  derivatives  from 
1,4-disubstituted  1,4-dihydropyT- 
idines  and  acrylonitrile  331  (2124) 

-  l-methyl-2-oxo  derivatives  from 

2- chloromethylpyridines  and  pyr¬ 
idine  (3  steps)  726  (2602) 

-  of  the  Ring  Skeleton 

-  6-chloro-2-oxo  derivatives  from 
5-chloro-5-oxo-2-pentenenitriles 

and  hydrogen  chloride  216  (2024) 

-  3-cyano-6-hydroxy-5-(2-hydroxyethyl)- 

4-methyl  derivative  167 

-  4,5-dimethoxycarbonyl-l,6-d9henyl- 

2-0X0  derivatives  from  4-oxo-l,2,3- 
triphenyl-3,4-dihydropyTimidinium- 
6‘oxides  and  dimethyl  acetylene- 
dicarboxylate  389  (2165) 

Reactions 

-  Fusion  of  New  Rings 

-  4-hydroxy-2-oxo-l,2-dihydropyi> 
idines  +  ethyl  3-amino-2-buteno- 

ate  149  (1979) 

-  2-thiono  derivative  +  carbon  sub¬ 
oxide  312 

-  2-thiono  derivative  malonyl  chlor¬ 
ides  312 


803 


-  with  Retention  of  the  Ring  Skeleton 

-  6-aryl-3-cyano-2-oxo-l,2-dihydro- 

pyi^ines  +  benzenephosphonic  acid 
dichlotide  149  (1980) 

-  l,4*l>ihydiopyTidiiies 
Syntheat 

-  of  the  Ring  Skeleton 

-  3-acetyl  derivatives  from  2,S-dimethyl- 

4-(3-oxoalkyl)-l,2-oxazoles  by  catalytic 
hydrogenation  332  (2125) 

-  2,6-disubstituted  3-acyl-4-oxo-l,4- 

dihydropyridines  by  hydrogenolysis 
of  4,S’-bi-l,2-oxazole$  or  4-(l,3-di- 
oxobutyl)-l,2-oxazoles  (or  enamines 
derived  therefrom)  46 

Reactions 

-  with  Retention  of  the  R  ing  Skeleton 

-  1,4-disubstituted  derivatives  acrylo¬ 
nitrile  331  (2124) 

-  1,2,3, 4-Tetrahydropyridines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2,6-dioxo-4-methyl-l,2,3,6-tetra- 
hydTopyridine<3-^iro>cyclopro- 

pane  167 

-  l-methyl-S-(l-methyl-2-piperidinyl) 

derivative  154 

-  l-methyl-6-(pyridyl  derivative  154 

-  1-substituted  4-oxo  derivatives  from 

1-substituted  4-oxo-l,4-dihydropyr- 
idines  and  lithium  triethoxyaluminum 
hydride  450  (2259) 

-  of  the  Ring  Skeleton 

-  from  1,3-dihalopropanes  and  N- 
substituted  2-lithioalkanimines 

653  (2508) 

-  2-methyl- 1-phenyl  derivative  156 

-  l,2,3,6-Tet]^ydropyridine8 
Synthesis 

-  of  the  R  'mg  Skeleton 

-  3,4-diaryl-2,6-dioxo  derivatives 

from  arylacetamides  and  ethyl 
arylpropynoates  655  (2513) 

-  3,43,6-Tetrahydropyridines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-alkyl  derivatives  from  3-(l-oxo- 

alkyl)-2-oxopiperidines  and  hydro¬ 
chloric  acid  155 

Reactions 

-  2-ethoxy-3-ethoxycarbonyl  derivative 

1,2-diaminoeth^e  175 

-  2-ethoxy- 3-ethoxycarbonyl  derivative 

-t- guanidine  175 

-  2-methoxy  derivative  +  (1.)  hydrazine, 
(2.)  methyl  2-oxoalkanoates  449  (2256) 

-  Piperidines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  l-methylpiperidine-2-carb- 

oxylic  acid  155 

-  l-methyl-2-(3-pyridyl)-p4)eridine  154 

-  of  the  Ring  Skeleton 

-  from  5-amino-l-hydroxyalkanes, 
hydrogen,  and  Raney  nickel  511  (2367) 

-  from  2-pentene-5-lactams  and  lithium 

alanate/aluminum  chloride  231 

-  piperidine-2-carboxylic  acid  100  (1941) 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  3,5-dialkylpyridines  +  oleum  632 


lVrido(2,3-e]-l,4-diazepine 


-  2,3,4,S,6,7,8,9-C>ctahydro-l^-pyrido- 
(2,3-e)-l,4-<liazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  175 

Pyridol3,2-<f)-l,3-dioxin 


AH- 

-  4A^Pyrido(3,2-</)-l,3-dioxin8 
Synthesis 

-  from  Like  Ring  Skeletons 

-  6-chloromethyl-2-phenyl  derivative  470 

-  of  the  Ring  Skeleton 

-  6-hydroxymethyl-2-phenyl 

derivative  470 

Reactions 

-  Ring-Cleavage  Reactions 

-  6-(ll-hydroxydodecyl)-2-phenyl 

derivative  hydrochloric  acid  470 

I^iidol  2*,  1’:  2,3  limidazo[44*/Kluinoline 


-  8,9, 10,1 1-Tet  ahydiopyrido- 
(2’,r:2,3]imidazo|4,S-/|quinolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-hydroxy  derivatives  from  2-amino- 
6,7,8,9-tetrahydropyridol  1 ,2-0  ]benz- 
imidazoles  and  ethyl  3-oxoalkano- 

ates  98  (1934) 

IVridol  3,4-6  ]indole 


s  t 


9H- 


-  9/f-Pyrido|  3,4-6  ]indole8(^-Carbolines) 
Synthesis 

-  of  the  Ring  Skeleton 

- from  3-phenylhydrazono-l- 

benzylpiperidines  (2  steps)  445  (2241) 

-  3,4-I^ydro-9/f-p^do|  3,4-6  lindoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  l-(2-chloromethylbenzyl)-9-methyl 

derivative  152 

Reactions 

-  Fusion  of  New  Rings 

-  l-(2-chloromethylbenzyl)-9-methyl 
derivative  sodium  borohydride  152 

-  l,2,3,4-Tetrahydio-96f-pyMo- 
[3,^61  indoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-benzyl  derivatives  from  3-phenyl- 
hydrazino-l-benzylpiperidines  and 

acid  445  (2241) 


Pyridol  2,1-6  Ipteridine 


-  6,7,8,9rTetrahydro-ll/f-pyrido- 
(2,l-6]pteridines 

Synthesis 

-  of  the  Ring  Skeleton 

-  11-0X0  derivative  174 

lyridol  1 ,2‘«  Ipytimidine 


-  4tf-Pyrido[  1,2-0  Ipyrimidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  164 

Pyridol  2,3<f  Ipyrimidine 


-  3,44,6,7,8-Hexahydrop3rrido- 
(2,3Hf  Ipyrimidiiies 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-amino-4-oxo  derivatives  from 

2-ethoxy-3-ethoxycarbonyltetra- 
hydropyrklines  and  guanidine  174 

-  l,2,3,^Tetrahydropyrido  (2,3-d| 
pyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4K)XO-2-thiono  derivative  308 

Pyridol  3,2-</  Ipyrimidine 


-  1,2,3,4-Tetrahydropyrido  |3,2-<f  h 
pyiimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  Methoxycarbonyl-)V-(2-ethoxy- 

carbonyl-3-pyridyl)-thioureas  + 
sodium  ethoxide  308 

^rido(2’,3’:44  Ipyrimidol  1,2-0  iazepine 


-  S,7,8,9,10,ll-Hexahydiopyrido- 
(2’,3’:4,S  ]  p)rrimido  1 1,2-0)  azepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  S-oxo  derivative  173 

Pyrido)  3’,2*;4,5  Ipyrimido)  1,2-0)  azepine 


-  6,7,8,9,10, 12-Hexahydropyrido- 

( 3*,2*:44  )P3rrimido(  1 ,2-0  )azepines 

-  of  the  Ring  Skeleton 

-  12-0X0  derivative  173 


804 


lVrido(2,34)pyiunido(44'«]l,4-diazepine 


‘  I  • 

-  ll^-Pyiklo(2,3-A]pyriiiiido(44-«l*l«4- 
diuepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  from  S-acyM-diloiopyrimidines 

and  2,3-diaminopyTidine  171 

lyridol  2, 1 ]  1 ,3-thiiidne 


2H.iH- 

~  Pyiidoi2,l-6)’l,3-thiazinium  Betainea 
Synthesis 

-  2(4)-oxopyrido(2,l-l>)-l,3-t}iiazinium- 
4(2>oxides  from  2-thiono-l,2-dihydro- 
pyridine  and  carbon  suboxide  or 
malonyl  chloride  312 

Pyridol  3’,4*:  2,3  ]thieno(2,3</  Ipjrrimidine 


-  1,2,3,4,6,7,8,9-Octahydropyrido- 
(3*4’:2,3  |tliieno|2,3<i  Ipyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  l,3-dithiono-7-methyl  derivative  269 
lyridof  l,2-«|-l,34-triazine 


-  3,4-Dihydio-2tf-pyTido|14'a)'l«3,S- 
tiiazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^xo-2-thiono  derivatives  from 
yV-ethoxycarbonylJV-(2-pyridyl)- 
thioureas  and  sodium  ethoxide  308 

Pyndo(  2, 1 -c  )•  1 ,2,4- tiiazine 


4H- 

-  4tf-PyTido(2,l.<)-l,2,4-triazines 
Synthesis 

-  of  the  R  ing  Skeleton 

-  4-0X0  derivatives  from  2-hydrazino- 
pyridine  and  ethyl  o-oxocarboxyl- 

ates  98  (1933) 

-  6,7,8,9-Tetiahydio-4^-pyiido(2,l-c]- 
(i4«4]-triazine8 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^X0  derivatives  from  O-methyl- 

S-pentanelactim,  hydrazine,  and 
methyl  2-oxoalkanoates  449  (2256) 

IVrimidine 


-  Pyrimidines 

Synthesis 

-  from  Like  Ring  Skeletons 

-  4-chk)io-5-(2-chk)ioethyl)-pyr- 

imidines  from  5-(2-hydroxyethyl)- 
4-oxo-3,4-dihydropyrimidimes  and 
pho^horus  oxychloride  1S8 

-  of  the  Ring  Skeleton 

- from  a-aminomethylene-aklehydes 

or  -ketones  and  formamide  148  (1975) 

-  from  l*-l,3-oxazinium  salts  and 

ammonia  345 

-  4-alkyl  derivatives  from  1-melhoxy-l- 

alken-3-ynes,  formamide,  and  am¬ 
monium  chloride  590  (2437) 

-  4-amino-5-methylphenylamino- 

pyrimidine  513  (2371) 

-  5-benzyl-2,4-diaminopyrimidines 
from  2-cyano-3-phenylpropanal  di¬ 
methyl  acetals  and  guanidine  97  (1932) 

-  4-chloropyrimidines  from  alkaneni- 

triles  and  A(-(l,l-dichk>roalkyl)-l- 
chloroalkanimines  604 

-  3-(4-pyrimidyl)-propenenitriles 

from  7-nitro»pyrrololl,2-c  Ipyr¬ 
imidines  and  cyclohexene/pidla- 
dium-coal  440  (2220) 

Reactions 

-  Fusion  of  New  Rings 

-  5-acyl-4-chloropyrimidines  + 

2-aminobenzenethiol  171 

-  5-acyl-4-chloropyrimidines  + 

2-aminobenzimidazole  171 

-  5-acyl-4-chloropyrimidines  + 

(1.)  2-aminophenol,  (2.)  tri- 
ethylamine  171 

-  5-acyl-4-chk>ropyrimidines  + 

carboxamidines  171 

-  5-acyl-4-chk>ropyrimidines  + 

2,3-diaminopyridine  171 

-  5-acyl-4-chloropyrimidines  + 

phenylguanidine  171 

-  4-amino-5-cyano-2-morpholino- 
pyrimidine  potassium  xanthate  269 

-  4-amino-5-(2-chloroethyl)-pyr- 

imidines,  alkaline  cyclization  158 

-  4-amino-2,6-dimethyl-4-ethoxy- 
carbonylpyrimidine  +  7-methoxy- 
3,4,5, 6-tetrahydio-2A-azepine  174 

-  4-aminopyrimidines  +  diphenyl 

carbonate  149  (1977) 

-  4,6-diamino-5-nitrosopyrimidines 

+  lead(IV)  acetate  724  (2597) 

-  Transformation  of  the  Ring  Skeleton 

-  4,5-diethoxypyrimidines  + 

aqueous  hydrazine  215  (2021) 

-  Pyrimidinium  Betaines 

Reactions 

-  4-oxo-l,2,3-triphenyl-3,4-dihydro- 
pyrimidinium-6-oxides  +  dimethyl 
acetylenedicarboxylate  389  (2165) 

-  1,2-Dihydiopyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4,6-disubstituted  3-(a>-mercapto- 

alkyl)-2-oxo- 1 , 2-dihydropyrimidines 
from  o-acyl-  or  o-cyano-thiollactones 
and  acetamide,  urea,  thiourea,  or 
guanidine  159 

-  5-(2-mercaptobenzyi)-2-methyl-4- 

phenyl- 2-0X0  derivative  161 


-  l-methyl-2-thiono  derivatives  from 

l*-l,3-oxazinium  salts  and  A(-methyl- 
thiourea  345 

-  2-0X0  derivatives  from  l*-l,3-oxazin- 

ium  salts  and  urea  345 

Reactions 

-  Fusion  of  New  Rings 

-  3-(u>-mercaptoalkyl)-2-oxo-l, 2-dihydro¬ 
pyrimidines  +  polypho^horic  acid  159 

-  2-thiono  derivative  carbon  sub¬ 
oxide  312 

-  2-thiono  derivative  •••  malonyl  chlor¬ 
ides  312  X 

-  with  Retention  of  the  Ring  Skeleton 

-  2-thiono  derivatives  +  chlorine 
potassium  hydrogen  fluoride  +  water 

386  (2152) 

-  3,4-Dihydiopyiimidines 

Reactions 

-  Fusion  of  New  Rings 

-  6-amino-5-bromo-4-oxo-3, 4-dihydro- 

pyrimidines  l,2-bis(methylamino)- 
ethanes  171 

-  5-(2-hydroxybenzyl)-4-oxo  derivatives 

phosphorus  oxychloride  163 

-  l,2,3,^TetrahydropyTimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  framino-2,4-dioxo-5-(2-hydroxy- 
alkyl)  derivatives  from  2-cyano-4- 


butanolides  and  urea  160 

-  6-amino-5-(2-hydroxyalkyl)-4-oxo- 

2- thiono  derivatives  from  2-cyano- 

4-butanolides  thiourea  160 

-  l,3-dimethyl-2,4-dioxo-6-propyl 

derivative  596 

-  2,4-dioxo-5-(2-hydroxyethyl>-6- 

methyl  derivative  158 

-  2,4-dioxo-5-(2-hydroxytetra- 

hydrofuranyl)  derivative  160 

-  2,4-dithiono  derivatives  from 

3- amino-2-alkenenitriles  and 

carbon  disulfide  268 

-  2,4-dithiono  derivatives  from 

3- amino-2-alkenenitriles  and 

potassium  xanthate  268 

-  5-(2-hydroxyethyl)-2-oxo  deriva¬ 
tive  160 

-  5-(2-hydroxytetrahydrofuranl)- 

4- oxo-2-thiono  derivative  160 

-  5-(2-hydroxyethyl>2-thiono 

derivative  160 

Reactions 

-  Fusion  of  New  Rings 

-  5-bromo-2,4-dioxo  derivatives  (5- 


bromouracils)  +  1,2-diaminoethanes  170 

-  2,4-dioxo-5-(2-hydroxyethyl) 

derivatives,  cyclodehydration  158 

-  5-(2-hydroxyethyl)-2-imino-4-oxo 

derivatives,  cyclodehydration  158 

-  5-(2-hydroxyethyl)-4K)xo-2-thiono 

derivatives,  cyclodehydration  158 

-  with  Retention  of  the  Ring  Skeleton 

-  2,4-dioxo-5-hydroxymethyl  deriva¬ 
tives  (5-hydroxymethyluracils)  + 
alcohols  (+  acid)  (etherification)  98  (1936) 

-  1,4,5,6-Tetrahydiopyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-alkyl  derivatives  from  2-alkyl-4,5- 
dihydro-l,3-oxazoles  and  l,3^i- 


aminopiopanes  37 

Reactions 

-  FusUm  of  New  Rings 

-  2-amino  derivative  +  2-acetyl-4- 

butanolide  16S 

-  Hexahydiopyrimidines 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-(2-hydroxyethyl)-2,4,6-trioxohexa- 

hydropyrimidines  from  2-ethoxycarb- 
onyl-4-butanolides  and  urea  158 

Reactions 

-  Ring  Cleavage  Reactions 

-  2,4-dioxo-5-ethyl-5-(2-hydroxy-2- 
phenylethyl)  derivatives  +  ammonia 

or  amines  167 

Pyrimidoi  1,2-a  iazepines 


-  3,4,6,7,8,9-Hexahydro-2/f-pyr- 
imklo[i,2-a]azepines  (Parent  Com¬ 
pound:  DBU) 

Synthesis 

-  DBU  from  5-pentanelactam  and  arylo- 

nitrile  (3  steps)  591 

-  2,3,4,6,7,8,9,10  Octahydro- 
pyrimitol  1,2-a  lazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  173 

^rimidol  4,5-6  lazepine 


-  2,3,4,5,6,7,8,9-Octahydio-l^- 
pyriiiiido|44*6  lazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-dioxo  derivative  174 

-  4-oxo-2-thiono  derivative  174 

P)rriinido(  l,2'4]benzimklaz(rie 


-  4,10-Dihydtopyrimideil4*albenz- 
imidazoles 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  165 

^rrimido[4,S-6  ]( 1,5  Ibenzothiazepine 


-  ^mnido(44-6l(l,5]benzothiazepines 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  5-acyl-4-chloropyrimidines 

and  2-aminobenzenethiol  171 

^rrimido[44-6  ](14  Ibenzoxazepine 


-  Pyrimido(4,5-6]benzoxazepines 
Synthesis  • 

-  of  the  Ring  Skeleton 

- from  5-acyI-4-chloropyrimidines 

and  (1.)  2-aminophenol,  (2.) 
trkthylamine  171 

^rimklol2, 1-6 1(1 ,5,3  Idithiazepine 
rKi 


Pyriinido(5*6*:  3,4  Ipyrimtdol  1 ,2-a  )- 
benzoimidazole 


& 


SH.7H- 

-  8,9-Dihydro-5/f,76f-p)nrimido(  2,1-6]- 
(1,5,31-dithiazepines 

Synthesis 

-  of  the  Ring  Skeleton 

-  3i-phenyl-5-phenylimino  deriva¬ 
tive  726  (2603) 

Pyrimidoi  2,1^  liaoindole 

1 


»  ‘  e  7 

-  4,6-DihydropyTimidol2,l-a]i8oindole8 
Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  164 

Pyrimidoi  1 ,2-a  Ipyrimidine 

•  I 

kH- 

-  5,6,7,8-Tetrahydio-4&-pyrimido- 
[  i,2-a]pyrimidine8 

Synthesis 

-  of  the  Ring  Skekton 

-  4^x0  derivative  165 

iVriinido(4,5'</ Ipyrimidine 

vCr 

i  1 

-  {Vrimidold^-^^lpyrimidines 
Synthesis 

-  of  the  Ring  Skeleton 

- from  5-acyl-4-chloropyrimidines 

and  carboxamidines  171 

- from  5-acyl-4-chloropyrimidines 

and  phenylguanidine  171 

-  l,2,3,4-TetrahydropyTimido|4,5-</]- 
P3rrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  2,4-dithiono-7-morpholino  derivative  269 
Pyrimido(4’,5’:44  Ipyrimidol  1,2^]- 

azepine 


-  5,7,8,9,10,1 1-Hexahydropyrimido- 
I  Vs’:  4,5  Ipyrimidol  1 ,2-a  lazepines 

Synthesis 

-  of  the  Ring  Skekton 

-  5-0X0  derivatives  from  4-amino-5- 

ethoxycarbonylpyrimidines  and 
7-methoxy- 3,4,5, 6-tetrahydro-2tf- 
azepine  174 


T 

loks. 


-  PyTimido|S*,6’:  3,4  Ipyrimidol  1,2-a  |- 
benzimidazoles 

Synthesis 

-  of  the  Ring  Skekton 

-  from  5-acyl-4-chloropyrimidines 

and  2-aminobenzimidazole  171 

Pyrimidoi  2, 1-6 1- 1 , 3-thiazine 


:CD: 


N' 

I  I 

kH.SH- 

-  Pyrimido|2,l-6|-l,3-thiaziiiium 
Betaines 

Synthesis 

-  2(4)-oxopyrimido|2,l-6|-l,3-thiazin- 

ium-4(2)^xides  from  2-thiono-l,2- 
dihydropyrimidine  and  carbon  sub¬ 
oxide  or  malonyl  chtorides  312 

Pyrimido|44-^  h  1 ,2,4-triazine 

S  4 


-  5,6-I>ihydropyrimido|44-^l- 
1,2,4-triazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivatives  from  5-chloro-6- 

ethoxycarbonylpyrimidines  and 
carboxamidines  172 

-  5,6,7,8-Tetrahydrppyrimido|4,5-«l- 
1,2,4-triazines 

Synthesis 

-  of  the  Ring  Skekton 

-  5,7-dimethyl-6,8-dioxo  derivatives 
from  5-chloro-6-ethoxycarbonyi- 
pyrimidines  and  -dimethylurea  172 

^rindine 


SH- 

-  6,7-Dihydio-S6f-l-pyrindines 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-0X0  derivative  331  (2122) 

-  5-0X0  derivatives  from  /J-diketones, 
amino-3-oxocyclopentene,  and 
p-toluenesulfonic  acid  331  (2122) 

IVrones 

-  2-Pytones 
Synthesis 

-  6-(l-alkenyl)-2-pyrones  from 

2-aikenoyl  chlorides  and  tri- 
ethylamine  330  (2119) 

-  6-(2-alkenyl)-2-pyrones  from  2- 
alkenoyl  chlorides  and  triethyl- 

amine  330  (2119) 

-  3,4-diphenyl-2-pyrones  from  di¬ 
methyl- 2-oxoalkylidenesulfuranes 
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and  diphenytcyclopropenone  691 

-  6-trichloroinethyl-2-pyTones  from  2- 
alkenoyi  chlorides,  trichloroacetyl 
chloride,  and  triethylamine  330  (2119) 

-  6-trichloromethyl-2-pyrone$  from 

2-alkenoyl  chlorides,  trichloro¬ 
acetyl  chloride,  and  triethyl¬ 
amine  330  (2119) 

Reactions 

2-pyrone  -<■  bis|trimethylsilyl)- 
acetylene  443  (2232) 

-  2-pyrone  +  sodium  borohydride 

440  (2219) 

-  2-Thiopyionei 
Synthesis 

-  3,4-dimethyl-6-phenyl-2-thio- 

pyrone  619 

Pyrrole 


\H-  2H-  3«- 

-  lyrroles 
Synthesis 

~  from  Like  Ring  Skeletons 

-  2-acetylpyrrolesfrom  2-(l-hydroxy- 

1- methyl-2-oxopropyl)-pyrToles  by 

photolysis  388  (2161) 

-  3-alkylpyrroles  from  2-substituted 
pyrroles  and  acyl  halides  (2-steps) 

447  (2249) 

-  1-alkylpyrroles  from  pyrrolythallium- 

(1)  and  alkyl  iodides  448  (2250) 

-  l-benzylpyrrole  448  (2250) 

-  2,5-bis-(cyanomethyll-pyrroles  from 

succinimides  and  cyanomethylene- 
triphenylphophorane  94  (1922) 

-  5-taomo-2^ormylpyrroles  from 

2- oxo-2,S-dihydropyrroles  387  (2156) 

-  1-trimethylsilylpynole  448  (2250) 

-  of  the  Ring  Skeleton 

- from  propanal  azine  or  butanal 

azine,  thermally  (->-  cobalt(Il)-  or 
nidcel(II)  halide)  214  (2018) 

-  2,4-diacetyl-3,5-dimethylpyrrole 

510  (2360) 

-  2,^ialkoxycarbonyl-3,5-dimethyl- 
pyrroles  from  alkyl  acetoacetates 
and  hydroxylamine-O-sulfonic 

acid  510  (2360) 

-  3,4-diphenyl-2-(l,2-diphenyl- 

ethenyl)-pyrTole  688 

-  3-methoxycarbonylpyrroles  from 

A(-acyl-a-aminoca^xylic  acids, 
acetic  anhydride,  and  methyl 
2-alkynoates  509  (2359) 

-  2,3,4,5-tetraphenylpynole  311 

-  tetrasubstituted  1-methylpyrroles 
from  ketones  having  two  H-atoms 

at  C-a  and  methylhydrazine  215  (2019) 
Reactions 

-  Fusion  of  New  Rings 

-  ethyl  pyrrol-2-ylglyoxylate  + 
ethenyltriphenylphosphonium 
bromide  sodium  hydride  328  (2114) 

-  l-(2-formylphenyl)-pyrrole  + 
dialkylamine  hydrochlorides  449  (2254) 

-  2tf-Pyrroles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  5-bromo-2-dimethylaminomethylene- 


2^-pyrroles  from  5-oxo-2, 5-dihydro- 
pyrroles  and  phosphorus  oxy- 
bromide/dimethylamine  387  (2156) 

-  24*Dihydropyrrolea 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  diphenylcyclopropenone 

and  phenylmethaniminium  salts  685 

-  l-cyclohexyl-2-methoxycarbonyl- 
3,4,5-tTiphenyl-2,5-dihydropyrrole  686 

-  2,5-dimethyl-3-phenyl  derivative 

445  (2240) 

-  3,4-Dihydro-2tf-p3rrroles 
Reactions 

-  Fusion  of  New  Rings 

-  5-amino  derivative  +  2-acetyl-4- 

butanolide  164 

-  44*D9ty<lropyrroles 
Synthesis 

-  of  the  Ring  Skeleton 

- from  l,2-dihaloethanesand)V- 

substituted  2-lithioalkanimines 

653  (2508) 

-  44-Dihydro-3tf-pyrrole8 
Reactions 

-  Fusion  of  New  Rings 

-  2-methoxy  derivative  +  2-amino- 3- 
ethoxycarbonyl-4,5-dihydrofurans  173 

-  2-methoxy  derivative  +  (1.)  hydra¬ 
zine,  (2.)  methyl  2-oxoalkanoates 

449  (2256) 

-  with  Retention  of  the  Ring  Skeleton 

-  2-(2-oxoalkylthio)  derivatives  (or 

their  hydrobromides),  desulfuriza¬ 
tion  62  (1887) 

-  3,4'Dihydio-2tf-pyrrolium  Salts 
Synthesis 

-  from  Like  Ring  Skeletons 

-  5-carboxy-3,4-dihydro-2/f-pyrrolium 

chlorides  from  3-ethoxyoxoacetyl- 
2-oxopyrTolidines  and  hydrochloric 
ack)  155 

-  44-OOiydro-3tf-pynolium  Salts 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-(2-oxoalkylthio)-4,5-dihydro- 

3/f-pyrTolium  bromides  from 
2-thionopyrTolidine  and  o-bromo- 
ketones  62  (1887) 

-  Pyrrolidines 
Synthesis 

-  from  Like  Ring  Skeletons 

-  pyrrolidine-2-carboxylic  acid 
(proline)  and  )V-methyl  derivative  155 

-  S-cyanomethylene-2-oxopyrroli- 
dines  from  succinimides  and  cyano- 
methylenetriphenylphosphorane 

94  (1922) 

-  2-(2-oxoalkylidene)-pyrrolidines 
from  2-thionopynolidine  and 
or-bromoketones  (2  or  3  steps)  62(1887) 

-  of  the  Ring  Skeleton 

-  3K2-hydroxyethyl)-2-oxopyrrol- 

idine  from  2-cyanomethyl-^butanoi- 
ide  by  catalytic  hydrogenation  167 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  l-acetyl-3-(2-aminobenzylidene)-2- 

oxopyrrolidines,  photochemical  re¬ 
arrangement  170 

-  3-(2-amino-  or  2-hydroxybenzyl- 


idene)-2,5-dioxo-l-phenylpyrTOl- 
idines,  photochemiod  rearrangement  170 

-  PynoUdinhim  Betaines 
Synthesis 

-  l,l-dimethylpyrrolidinium-2- 

carboxylate  (stachydrine)  155 

IVrrolizine 


3H- 


-  3^-PyrTOlizines 
Synthesis 

-  of  the  Ring  Skeleton 

-  7-ethoxycarbonyl-3^-pyrrolizine 

328  (2114) 

lyrrolo)  l,2-a|benzimidazole 


1 

IH- 

-  ^34>ihy(lio-Ltf-p3nrolo[l,2<a]benz- 
imidazoles 

Synthesis 

-  of  the  Ring  Skeleton 

- from  o-phenylenediamines 

and  butanolide  (2  steps)  152 

lVirolo[2,3-6  Jbenzofiiran 


1  • 

-  2,3,3a,8a-Tetrahydio-l/f- 
p)rnolo(2,3-h  ]benzofurans 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  2-oxo-2,3,3a,8a- 

tetrahydiofuTO(2,3-d]benzofuran  and 
primary  amines  157 

Pyriolol  2*,  r:2,3  )imidazo(44-/l<Iuu>oline 


-  9,10-Dihydro-8Af-pyi^(2’,r:2,3]- 
imidazo{4,S-/)quiiK)Unes 

Synthesis 

-  of  the  Ring  Skeleton 

-  1-hydroxy  derivatives  from  2-amino- 

7,8^ihy  dro-6W-pyrroloI  1 ,2-fl  Jbenz- 
imidazole  and  ethyl  2-oxo¬ 
alkanoates  98  (1934) 

Pyrrolo)  l,2^]indole 


-  9^-^rrolo|l,2-a]iiuioles 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-dialkylamino  derivatives  from 

2-(l-pyrrolyl)-benzaldehyde  and 
dialkylamines  449  (2254) 
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Pynolo(2,l4  lisoquinoline 


-  lVnolo(2,l-a|iaoquinolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-diphenyl-3-(2,3-diphenyl- 

piopenoyloxy)  derivative  690 

Pynoloi  2,1-a  Iphthalazine 


-  Pynolo(2,l'a]phthalaziiies 
Synthesis 

-  of  the  Ring  Skeleton 

-  l,2-diphenyl-3-hydroxy  derivative  690 
Pyrrok>[  l,2-<i  Ipyrazine 


-  Pyrrolo(l,2-a]pyrazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  7,8-diphenyl-6-mercapto  derivatives 

from  pyrazines  and  diphenylcyclo- 
propenethione  448  (2252) 

-  8-hydroxy  derivatives  from  pyr¬ 
azines  and  diphenylcyclopropenone  690 

Pyrrolol  1,2-6  Ipyridazine 


-  Pyrrolol  1,2-6  Ipyridazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  7-hydroxy  derivatives  from  pyrid- 

azines  and  diphenylcyclopro¬ 
penone  690 

Pyrrolo|2,3-6  Ipyridine 


-  ltf-Pyrrolo(  2,3-6  Ipyridines 
Synthesis 

-  3-formyl  derivative  588  (2427) 

Pyrrolol  l,2-«]pyrimidine 


-  4,6,7,8-Tetrahydtopynolol  1,2-0 ]- 
pyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  165 

-  2,3,4,6,7,8-Hexahydropytrolol  1,2-0]- 
pyrimi^es  (Parent  O>mpound:  DBN) 

Synthesis 

-  of  the  Ring  Skeleton 

-  DBN  from  )V-(3-aminopropyl)-4- 

butanelactam  and  acid  592 

-  DBN  from  4-butanelactam  and 

acrylonitrile  (3  steps)  592 


Reactions 

-  Fusion  of  the  New  Rings 

-  DBN  +  phenyl  isocyanates  597 

^rtolol  l,2-c|p3rrimidiiie 


—  ^rrolo|l,2-c]pyrimidine8 
Reactions 

-  7-nitroso  derivatives  +  cyclohexene/ 

palladium-coal  440  (2220) 

^rrolol  2,3-</  Ipyrimidine 


1  3 

1«-  7«- 

-  S,6-Dihydro-7^-pyrrok>|2,3-d|pyr- 
imidine 

Synthesis 

-  of  the  Ring  Skeleton 

- from  4-amino-5-(2-chloroethyl)- 

pyrimidines  and  base  158 

-  2,3,4,S,6,7-Tetrahydro-16f-pyr- 
rolol  2,3-<f  Ipyrimidines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4'OXO-2-thiono  derivative  from  174 

Pynolo|2’,r:2,3]pyrimklo|l,2-0|- 

(l,3,Sltriazine 


-  Octahydropyrrolo|2',r:2,3]p3rr- 
imidol  1,2-0]|  1,34  Itriazine 

Synthesis 

-  of  the  Ring  Skeleton 

-  2, 4-dioxo- 1,3-diphenyl  derivatives 
from  phenyl  isocyanates  and 

DBN  597 

^nolol  1,2-c  Iquinazoline 


-  Pyrrolol  l,2-c|quinazoUiies 
Synthesis 

-  of  the  Ring  Skeleton 

-  1,2-dipheny  1-3-hydroxy  derivative  690 

^rrroiol  2,3-6  jquinoline 


-  2,3-Dihydro- l/f-pyrrolo|2,3-6)- 
quimriines 

-  of  the  Ring  Skeleton 

-  1-acetyl  derivatives  from  )V-acetyl- 

2-(2-aminobenzylidene)-4-butane- 
lactams  by  irradiation  170 

-  7,8-diethoxy-4-methyl  derivative  162 


^rroloi  1,2-0  jquiiioxaline 


-  Pyrrolol  1 ,2-0  jquinoxalines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,3-diphenyl-l-mercapto 
derivatives  from  quinoxalines 
and  diphenylcyclopropene- 

thione  448  (2252) 

-  1 -hydroxy  derivatives  from 

quinoxalines  and  diphenyl¬ 
cyclopropenone  690 

IVrrolo|2, 1-c  ]|  1,2,4-triazine 


-  4,6,7,8-Tetrahydropyrrolo|2,l-c|- 
(1,2,4^-triazines 

Synthesis 

-  of  the  Ring  Skeleton 

-  ^0X0  derivatives  from  O-methyl-4- 
butanelactim,  hydrazine,  and 

methyl  2-oxoalkanoates  449  (2256) 

o-Quaterphenylenes 


Synthesis 

- from  2,2’-dilithiobiphenyl  and 

copper(II)  chloride  75 

QuinazoUne 


-  QuinazoUnes 
Synthesis 

-  of  the  Ring  Skeleton 

- from  anilines  and  6^-(l,l-dichloro- 


alky  1)- 1-chloroalkanimines 
-  2,4-bis|trichloromethyl)-quinazo- 

604 

line 

604 

-  2,4-dichloroquinazoline 

Reactions 

604 

-  Fusion  of  New  Rings 

-  quinazoUne  +  d^henylcycloprop- 

enone 

690 

-  3,4-Dihydroquinazolines 

Synthesis 

-  of  the  Ring  Skeleton 

-  4^X0  derivatives  from  2-amino- 

benzoic  acid  and  l,3,5-triazine449  (2257) 

-  1,2,3,4-Tetrahydroquiiuzolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^cyano-2,4-dithiono  derivative 

269 

-  2,4-dithiono-6-nitro  derivative 

-  5,6,7,8-Tetrahydroquiiuux>lines 

268 
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Synthetit 

-  of  the  Ring  Skeleton 

- from  2-aminomethyleiiecyclohexano- 

nes  and  foimamide  148  (1975) 

Quinoline 

-  Quinolines 


Synthesis 

-  from  Like  Ring  Skeletons 

-  4-hydToxyquinolines  from  4- 

chloroquinolines  and  dimethyl 
sulfoxide  625 

-  of  the  Ring  Skeleton 

-  2-(2-benzoylanilino)-4-phenylquin- 
olines  from  2-aminobenzophenones, 
alkanoic  acids,  and  polyphosphoric 

acid  280  (2064) 

-  4-chloro-3-(2-chloroethyI)-6,7-dieth- 

oxy-2-methykiuinoline  162 

-  2,3-disubstituted  4-diethylamino- 
quinolines  from  ketene  //-phenylim- 
ines  and  1-diethylamino-l- 

alkynes  149  (1978) 

Reactmns 

-  with  Retention  of  the  Ring  Skeleton 
- reduction  with  lithium/methanol/ 

ammonia  414 

-  4-chloroquinolines  +  dimethyl 

sulfoxide  625 

-  l,2*Dihydroquinolines 
Syndesis 

-  of  the  Ring  Skeleton 

-  3-anilinocarbonylmethyl  derivatives 

from  3-(2-aminobenzyUdene)2,5- 
dioxo-l-phenylpyiTolidines  by  irra¬ 
diation  170 

-  1,4-DihydToquinolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  4^x0  derivatives  from  ethyl  3-anilino- 
2-chl<»o-2-butenoates  and  amines 

450  (2261) 

-  l,2,3,4-Tetrahydioquinoline8 
Synthesis 

-  of  the  Ring  Skeleton 

-  3^alkylthio-4-oxo  derivatives  from 

ethyl  2-alkylthio-3-anilino-2-buten- 
oates  655  (2514) 

-  3-arylthio-4-oxo  derivatives  from 

ethyl  3-anilino-2-arylthio-2-buteno- 
ates  655  (2514) 

-  4-phenyl  derivatives  from  anilines, 

2-phenyl-l-alkenes,  and  alde¬ 
hydes  281  (2065) 

-  14<6,7-Tetmhydroquinolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-acyl  derivatives  from  1-morpholino- 

cyclohexene  and  l*-l,3-oxazinium 
salts  (2  steps)  348 

-  l-benzoyl-2, 4-diphenyl  derivative  348 

-  5,6,7,8-Tetiahydroquinolines 
Synthesis 

-  of  the  Ring  Skeleton 

-  3-acetyl-2-methyl  derivative  332  (2125) 

-  5-0X0  derivatives  from  0-diketones, 
1-amino- 3-oxocyclohexene,  and 
p-toluenesulfonic  acid  331  (2122) 


-  l,S,6,7,8,8a-Hexahydroquinolines 
SynAesis 

-  of  the  Ring  Skeleton 

-  l-acyl-8a-morpholino  derivatives  from 

l-morpholinocydohexene  and  1*-1,3- 
oxazinium  salts  348 

Quinolizine 


-  QuinoUzinium  Salts 
Synthesis 

-  from  Like  Ring  Skektons 


-  2-bromo  derivative 

165 

-  of  the  Ring  Skeleton 

-  2-bromo  derivative 

165 

-  1,2,3, 4-Tetrahydroquin<^es 
Synthesis 

-  of  the  Ring  Skeleton 

-  3K2-hydroxyalkyl)-2-oxo  derivatives 

from  2-(2-amino-,  2-hydro-,  or  2-nitro- 
benzylidene)-4-butanolides  by  catalytic 
hydrogenation  168 

-  1,2,3,4-Tetnhydioquinolizinlum  Salts 
Synthesis 

-  of  the  Ring  Skeleton 

-  1-0X0  derivatives  from  2-(2-pyridyl- 

caTbonyl)-4-butanolides  and  hydro- 
bromic  acid  165 

Quinones 

-  General 
Reactions 

-  involving  the  Carbonyl  Groups 

- with  alkoxyaluminum  hydrides  232 

-  Reduction  to  Hydroquinones 
- with  l,2-dihy(lroxytetraphenyl- 

ethane  in  high-boiling  solvents  55  (1864) 

-  Anthraquinones 
Synthesis 

-  of  the  Ring  Skeleton 

- from  benzophenone-2-carboxylic 

acid  and  polypho^horic  acid  613 

-  o-Benzoquinones 
Synthesis 

-  from  Like  Ring  Skeletons 

- from  catechols  and  silver  carb- 

onate/celite  712  (2549) 

Reactions 

-  involving  the  Carbonyl  Groups 

- with  butadienes  710  (2542) 

-  tetrachloro-o-benzoquinone  +  phos- 

phorus(III)  chloride  722  (2590) 

-  not  involving  the  Carbonyl  Groups 

- with  butadienes  710  (2542) 

-  p-Benzoquinones 
Synthesis 

-  from  Like  Ring  Skeletons 

-  6-acylbiphenyl-2,5-quinones  from 
acyl-p-benzoquinones  by  arylation 

and  oxidation  57  (1871) 

-  3-substituted  2,5-diamino-p-benzo- 
quinones  from  2, 5-diary lamino-p- 
benzoquinones  and  primary 

amines  89  (1904) 

-  3-substituted  2,5-diamino-p- 
benzoquinones  from  2-substituted 
p-benzohydroquinones,  arylamines, 

and  sodium  iodate  89  (1906) 

-  of  the  R  ing  Skeleton 

-  tetraphenyl-p-benzoquinone  682,  683 


Reactions 

-  involving  the  Carbonyl  Group(s) 

- with  thioethers  and  acid 

648  (2488) 

-  acetyl-p-benzoquinones  +  alkyl 

acetoacetates  95  (1925) 

-  alkoxycarbionyl-p-benzoquinones 

+  alkyl  acetoacetates  95  (1925) 

-  not  involving  the  Carbonyl  Groups 

-  acyl-p-benzoquinones  +  benzene  der¬ 
ivatives,  acid  catalysis  57  (1871) 

-  Diphenoquinones 
Synthesis 

-  p-diphenoquinones  from  phenols  and 

silver  carbonate/celite  711  (2540) 

-  Naphthoquinones 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-alkyl- 1,4-naphthoquinones  from 
1,4-naphthoquinone  and 

borane  641  (2460) 

Reactions 

-  involving  the  Carbonyl  Groups 

-  2-amino- 1,4-naphthoquinones  * 
benzylidenetriphenylphosphor- 

anes  656  (2516) 

-  StObenequinones 
Synthesis 

- from  4-methylphenols  and  silver 

carbonate/celite  712  (2548) 

Quinoxaline 


-  Quinoxalines 
Reactions 

-  Fusion  of  New  Rings 

- with  diphenylcyciopropene- 

thione  448  (2252) 

-  -  with  dq>henylcyclopropenone  690 

-  1,2-Dihydioquinoxalines 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  l-amino-2-oxo  derivatives  +  lead(IV) 

acetate  45 1  (2264) 

Quinudidine 

see:  l-Azabicyclo[2.2.2]-octane 


Reductones 

-  General 
Analytical  Methods 

-  characterization  as  imines  189 

-  determination  via  anils  and  di¬ 
anils  (mono-  and  bi»-phenyl- 

imines)  182,  188 

-  iodometric  titration  179 

-  Tillmans’  reagent  180 

Reactions 

- with  various  oxidizing  agents  182 


-  with  copper(n)-,  iron(III)-,  and 
lead(II)  salts  (chelate  formation)  181 

Structure 

-  chelate  structure  of  aci-reductones  177 

-  tautomerism  176 

-  l,4-Dioxo-enedk>l8 

Synthesis 

-  l,4-diaryl-l,4-dioxo-2,3-dihydroxy- 
butenes  (or  tautomers)  from  aryl- 
glyoxals  and  potassium  cyanide  187 
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-  l,2-dihydroxy-3,5-dioxocyclo- 

pentene  188 

-  3,4-dihy(lroxy-3,5-dioxo-3-hexene 

(in  situ)  187 

-  squaxic  acid  (dihydroxydioxocyclo- 

butene)  188 

-  3-Oxo-aiediob 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  acetals  of  a,^unsaturated 
aldehydes  or  ketones  and  (1.)  hy¬ 
drogen  peroxkle/acetonitrile,  (2.) 
dimethyl  sulfoxide/boron  trifluor¬ 


ide,  (3.)  aqueous  acid  184 

—  from  acyloxiranes  and  dimethyl 

sulfoxide/boron  trifluoride  184 

—  from  l-bromo-2,3-diones  and  (1.) 

^-methylaniline,  (2.)  water  183 

—  from  (l,l-dialkoxyalkyl)-oxiranes 

and  (1.)  dimethyl  sulfoxide/ trifluor¬ 
ide,  (2.)  aqueous  acid  184 

—  from  a,a,a'-trihalo-ketone$  and 

(1.)  formic  acid  [+  mercury(l) 
chloride),  (2.)  water  182 

—  from  v4r-triketones  by  reduction  182 

—  from  a,/}-unsaturated  aldehydes 

or  ketones  and  (1.)  hydrogen  per¬ 
oxide/base,  (2.)  dimethyl  sulfoxide/ 
boron  trifluoride  184 

—  l,3-diaryt-l,2-dihydroxy-3-oxopro- 

penes  from  1,3-diaryl-dioxohalopro- 
panes  and  (1.)  potassium  acetate/ 
acetic  anhydride,  (2.)  acid  182 

—  l,2-dihydioxy-3-oxo-l-alkenes  from 
l-methoxy-3^xo-l-alkenes  and 
(1.)  lead(IV)  acetate,  (2.)  aqueous 

acid  186 

—  l,2-dihydroxy-5,5-dimethyl-3-oxo- 

cyclohexene  186 

—  l,2-dihydroxy-3-oxocyclohexenes 

from  2-diazocyclohexane-l,3-diones 
and  copper/aqueous  sulfuric  acid  183 

—  medium-size  ring  reductones  from 

cycloalkane-1, 2-diones  (5  steps)  184 


-  fmm  Unlike  Carbon  Skeletons 

-  l,2-dihydroxy-3-oxocyclopentene 

183.  186 

-  reductk  acid,  see:  l,2-dihydroxy-3- 
oxocyclopentene 

-  Sugar  Reductones 
Synthesis 

-  4,S-dihydroxy-6-oxohexa-2,4-dienoic 

acid  187 

-  f>-methylhexopyranose  2-amino- 

2,3,4-reductone  187 

-  MisceUaneous  Types 
Synthesis 

-  from  Unlike  Carbon  Skeletons 

-  2,2’-benzimidazoin  188 

1,2,3-Selniadiazole 


-  1.2,3-Seienadiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  aldehyde-  or  ketone  semi- 
carbazones  having  two  H-atoms  at 

C-2,  and  selenium(lV)  oxide  447  (2246) 


Selenole  (Selenophene) 


-  Selenolanes 
Reactions 

-  Ring  Clevage  Reactions 

-  2,5-bis(chloromethyl]-selenolane 

DBU  593 

Selenols 

-  l-Alkynesefenols 
Reactions 

-  Cyclization  Reactions 

-  sodium  phenylethyneselenolate  + 

phenyl  isoselenocyanate  443  (2238) 

-  sodium  phenylethyneselenolate 

+  phenyl  isoAiocyanate  445  (2238) 

-  Areneselenols 
Reactions 

-  benzeneselenol -i- diketene  215  (2022) 
Semiacetals  and  Derivatives 

-  O-Semiacetal  Halides 
Reactions 

-  open-chain  and  cyclic  alkyl  1- 
chloroalkyl  ethers  oxetane  273  (2035) 

-  5-Semiacetal  Halides 
Synthesis 

-  alkyl(aryl)  chloromethyl  sulfides 
from  alkyl  (aryl)  methyl  sulfoxides 

and  hydrogen  chloride  209  (1995) 

Reactions 

-  1-alkylthio-l-haloalkanes  + 

ketene  384  (2144) 

-  D,S-Semiacetal8  (OH) 

Synthesis 

-  arylglyoxal5-methyl-l-(0,5-semi- 

acetak)  from  2-aryl-2-oxoethyl 
methyl  sulfoxides  and  acid  117 

Reactions 

-  arylglyoxal  5-methyl  l-((7, 5- semi¬ 
acetals),  alkaline  cleavage  117 

-  arylglyoxal  5-methyl  l-(0, 5- semi¬ 
acetals)  copper(II)  acetate  117 

-  arylglyoxal  5-methyl  HO, 5-semi¬ 

acetals)  -i-  sodium  hydroxymethane- 
sulfinate  117 

-  5,5-Semiacetals 
Synthesis 

-  cycloalkanone  methyl  5,5-semi¬ 

acetals  from  cycloalkanone  5,5- 
dimethyl  acetals  and  sodium/liquid 
ammonia  103 

Semiaminals  and  Derivatives 

see:  Aminals,  Semiaminals,  and  Derivatives 

Semkarbazones 

-  General 
Reacttons 

-  Cyclization  Reactions 

-  aldehyde-  and  ketone  semicarbazones 

having  two  H-atoms  at  C-2  selenium- 
(IV)  oxide  447  (2246) 

-  Ketene  Semicarbazones 
Reactions 

-  Cyclization  Reactions 

-  cycloalkanone  semicarbazones 

$elenium(IV)  oxide  246 

Semicarbazides 

Synthesis 

-  A(-(2-oxotetrahydro-3-furanyl)-V”- 

phenylsemicarbazide  166 

-  V-(2-oxotetrahydro-3-thienyl)-A(”- 


phenylsemicarbazide  tl66 

Silanes 

-  l-Alkenylsilanes 
Reactions 

-  without  Cleavage  of  C-Si  Bonds 

-  1-alkenylethoxysilanes  +  hydrogen 

cyanide  649  (2493) 

-  1-Alkynylsilanes  and  Derivatives 
Synthesis 

-  l-iodo-2-trialkylsilylacetylenes  from 

bis(trialkylsilyl]-acetylenes  and  iodine 
chloride  442  (2229) 

-  fV,V-disubstituted  l-amino-2-trimethyl- 

silylacetylenes  from  lithium  amino- 
acetylenides  and  chloro  trimethyl- 
silane  60  (1881) 

Reactions 

-  involving  Cleavage  of  C-Si  Bonds 

-  l-diphenylamino-2-trimethylsilyl- 
acetylene  *  aqueous  ethanolic 

sodium  hydroxide  60  (1881) 

-  phenylethynyltrimethylsilane  -► 

lead(lV)  acetate  azides  294 

-  without  Cleavage  of  C-Si  Bond^ 

-  phenylethynyltrimethylsilane  -<- 

lead(IV)  acetate  azides  294 

-  Alkylsilmes  Types  RSiX, 

Synthesis 

-  3-(4-chloromethylphenyl)-propyi- 

trichlorosilane  443  (2230) 

-  2-Alkynylsilanes 
Synthesis 

-  3-amino-2-alkynyltrimethylsilanes 
from  1-aminopropynes  by  lithia- 

tion  and  silylation  707  (2532) 

-  Arylsilanes 
Reactions 

-  involving  Geavage  of  C-Si  Bonds 

-  dimethylpentafluorophenylsilane  -•- 

butyllithium  444  (2234) 

-  Dialkylsilanes  Types  R^SiX, 

Reactions 

-  without  Cleavage  of  C-Si  Bonds 

-  dialkyldkhlorosilanes  +  deuterium 

oxide  257 

-  Disilanes  and  Derivatives 
Synthesis 

-  l,2-bis(trimethylsilyl)-benzene  443  (2232) 

-  hexaalkyldisilanes  from  chlorotri- 
alkylsilanes  and  alkali  metals  508  (2354) 

Reactions 

-  bis(trialkylsilyl)-acetylenes  iodine 

chloride  442  (2229) 

-  bis(trimethylsilyl)-acetylene  -t- 

2-pyrone  443  (2232) 

-  TetraalkylsilanesR4Si 
Reactions 

-  involving  Cleavage  of  C-Si  Bonds 

-  2-hydroxyalkyltrimethylsilanes  + 

acetic  acid  637  (2442) 

-  without  Geavage  of  C-Si  Bonds 

-  trimethylsilylacetone  -i-  organo- 

lithium  compounds  637  (2442) 

-  trimethylsilylacetone  *  otganomag- 

nesium  halides  637  (2442) 

-  TrialkylsianesTypeRjSiH 
Reactions 

-  without  Cleavage  of  C-Si  Bonds 

- with  alkanoyl  fluorides  502  (2327) 

-  Trialkybilanes  Type  R,  Six 

see  also:  Carboxylk  Acid  Silyl  Esters 
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Synthetis 

-  cyanoethyl-diinethylethoxy- 

silane  649  (2493) 

-  trimethylsilyl  azide  552 

Reactions 

-  without  Cleavage  of  CSi  Bonds 

-  aryl  trimethylsilyl  ethers  +  methanol- 

(W  257 

-  aryl  trimethylsilyl  sulfides  -*■ 

methaool-O^  257 

-  chlorotrialkylsilanes  alkali 

metals  508  (2354) 

-  chlorotrimethylsilane  +  sodium 

azide  552 

-  trimethylsilyl  azide  -*■  lead(IV) 

acetate  286 

-  Miacelluieous  T)rpes 
Synthesis 

-  bis(2-cyanoethyldimethylsilyl] 

oxide  M9  (2493) 

-  l,8-bisltrimethylsilyl)-34-octa- 

dien-lj-diyne  595 

Reactions 

-  4-dimethylsilyl-2,3,5,6-tetrachloro- 

pyridine  +  butyllithium  444  (2234) 

-  2-dimethylsilyl-3,44-trichlorothio- 

phene  -t-  butyllithium  444  (2234) 

-  1,2-epoxyalkyltrialkylsilanes,  acidic 

hydrolysis  88  (1902) 


-  iodo-steroids  from  hydroxy-steroids 

and  A(-methyWV,^ -dicyclohexylcarbo- 
diimidium  iodide  488  (2273) 

-  5,6,7-triazido-steroids  from  7a-azido> 

A'-steroids  and  lead(IV)  acetate 
azides  295 

Reactions 

-  with  Retention  of  the  R  ing  Skeleton 

-  7a-azido-A' -steroids  +  lead(IV) 

acetate  azides  295 

-  epoxy-steroids,  reduction  with 

lithium/ethylamine  413 

-  epoxy-steroids,  reduction  with 

sodium/ethanol/ammonia  412 

-  hydroxy-steroids,  formation  of 

O^tetrahydropyran-2-yl  derivatives 
catalyzed  by  boron  trifluoride 
etherate  81 

-  hydroxy-steroids,  O-methoxymethyl- 

ation  with  dimethoxymethane  (■•■  per¬ 
chloric  acid)  323  (2093) 

-  olefinic  steroids  lead(IV)  acetate 

azides,  mechanism  298 

-  olefinic  steroids  unsubstituted  at 

the  C=C  double  bond  +  lead(IV) 
acetate  azides  297 

-  oxo-steroids,  reduction  with  sulfur- 

ated  sodium  borohydride  530 

-  oxo-steroids,  stereospecific  reduction 


Cholestadienes 

-  Reactions 

-  30-benzoyk>xycholesta-5 ,7-diene  + 

lead(IV)  acetate  azides  300 

Cholestanes 

-  Synthesis 

-  30-azido-2-oxocholestane  297 

-  3a-hydroxycholestane  413 

-  3-hydroxycholestane  409 

Cholestenes 

-  Synthesis 

-  3^acetoxy-7a-azidocholest-5-ene  299 

-  cholest-4-ene  405 

-  3,6-dioxocholest-4-ene  55  (1866) 

-  Reactions 

-  3^acetoxychole$t-6-ene  +  lead(IV) 

acetate  azides  299 

-  cholest-2-enes  +  )ead(IV)  acetate 

azides  297 

-  cholest-l-enes  +  lithium/diethyl- 

amine  400 

-  cholest-2-enes  +  lithium/ethyl¬ 
amine  400 

-  cholesterol  +  dipyridine-chromium- 

(VI)  oxide  55  (1866) 

-  >methylcholest-2-ene  +  lead(IV) 

acetate  azides  296 

Ergostadienes 

-  Synthesis 


Silete 


-  Sletanes 
Reactions 

-  Tranformation  of  the  Ring  Skeleton 

-  1,1-disubstituted  siletanes -t- 

sulfur  dioxide  386  (2153) 

Spiro  Compounds 

Spiro  compounds  are  indexed  using  a 
modified  lUPAC  nomenclahire.  The  in¬ 
dividual  ring  components  of  the  ^iro 
compound  are  named  consecutively  with 
their  substituents  and  are  connected  by 
the  word  ^iro  placed  in  angular  brackets 
<  >.  The  positions  of  the  ^iro  atom  in  each 
ring  component  are  placed  before  and 
after  the  word  ^iro.  The  senior  ring  com¬ 
ponent  of  the  spirocompound  is  named 
first  (cf.  lUPAC  rule  A-42.4),  e.g.,  mor- 
pholine<2-^iTo-4>-2,6-dimethylpiperidine. 
The  compounds  are  indexed  under  the 
headings  of  the  senior  components. 

Steroids  and  Relatives 

-  Genosl 
Synthesis 

-  from  Like  Ring  Skeletons 

-  3^acetoxy-steroids  from  3<»- 

tosyloxy-steroids  and  potassium 
acetate  639  (2450) 

-  vic-azidooxo-steroids  from  olefmic 

steroids  unsubstituted  at  the  C=C 
double  bond  and  lead(IV)  acetate 
azides  297 

-  5,6-difluoro-steroidsfrom  A*- 

steroids  and  lead(IV)  acetate/ 
hydrogen  fluoride  286 

-  epithio-steroids  from  epoxy-steroids 

and  potassium  thiocyanate  627 

-  epithio-steroids  from  epoxy-steroids 

and  thiourea  627 


with  complex  metal  hydrides  224 

-  saturated  steroid  ketones  dibromo- 

methane  +  lithium  721  (2585) 

-  ring  A-unsaturated  steroids,  C=C 

double-bond  reduction  with  Pent- 
cillium  decumbens  212  (2006) 

-  steroid  ketones,  o-dimethylaminomethyl- 

ation  with  V.V-dimethylmethanimin- 
ium  triflumoacetate  274  (2037) 

-  steroid  ketones,  reduction  with 

lithium/methanol/ammonia  411 

-  Tranformation  of  the  Ring  Skeleton 
- with  iodosobenzene  diacetate/ 

trimethylsilyl  azide  301 

-  7arazido- A* -steroids  +  lead  (IV) 

acetate  azides  295 

-  A‘-steroids  +  lead(IV)  acetate 

azides  294 

-  Cholic  Acid  and  Derivatives 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  methyl  tri-O-acetylcholate  619 

-  Individual  Steroid  Systems 
Androstodienes 

-  Reactions 

-  3,17-dioxoandrosta-l,4-diene  + 
sulfurated  sodium  borhydride  (no 


reaction)  530 

Androstanes 

-  Synthesis 

-  3^acetoxy-5o,6  -diazido-17- 

oxoandrostane  299 

Androstenes 

-  Synthesis 

-  3^acetoxy-7tt-azido-17-oxoandrost- 

5-ene  299 

-  Reactions 

-  3^acetoxy-17-oxoandrost-5-ene  + 

lead(IV)  acetate  azides  299 

-  3^acetoxy-17-oxoandrost-5-ene  + 

sodium  azkle/hydrogen  peroxide/ 
methanol  299 


-  3/3-hydroxyetgosta-8,22-diene  405 

Estradienes 

-  Synthesis 

-  17-ethyl-17-hydroxy-3-methoxy- 

estra-2,5(‘*)-diene  402 

-  Reactmns 

-  17-etliyl-3-0-methylestradiol,  reduc¬ 
tion  with  sodium/r-butanol/ammonia  402 

Pregnanes 

-  Synthesis 

-  20,20-ethylenedioxy-3,ll,21-tri- 

hydroxypr^nane  411 

-  3^,16a,20a-trihydroxy-5a-pr^iuine  412 

Pregnenes 

-  Synthesis 

-  21-bromo-3-hydroxy(acetoxy>20- 

oxopregn-5-ene  711  (2546) 

-  21-chloro-3-hydroxy(acetoxy)-20- 

oxopregn-5-ene  711  (2546) 

-  cortisol  3,20-bis(ethanediyl 

acetal]  411 

-  Oxa-steroids 

Reactions 

-  3-oxo-4-oxa-steroids  +  lithium 

tri-r-butoxyaluminum  hydride  225 

-  A-Seco-Steroids 

Synthesis 

-  2-nitrilo-4-oxo-2,3-secocholestane  296 

-  B-Seco-steroids 

Synthesis 

-  3^acetoxy-6-nitrilo-5-oxo-5,6-seco- 

cholestane  294 

-  7-azido-6-nitrilo-5-oxo-5,6-seco-steroids 

from  7a-azido- A* -steroids  and  lead(IV) 
acetate  azides  295 

-  6-nitrilo-5-«xo-5,6-seco-steroids 

from  A* -steroids  and  iodosobenzene 
diacetate/trimethylsilyl  azide  301 

-  6-nitrilo-5-oxo-5,^seco-steroids 
from  A*  -steroids  and  lead(IV) 

acetate  azides  294 
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Stilbenes 

-  Genoal 

Synthesis 

- from  benzaldehydes  and  benzyl- 

tr^henylphosphonium 

fluorides  142  (1949) 

-  from  stilbene  oxides  and  zinc/ 

copper/ethanol  704  (2522) 

-  iron*- stilbene  from  benzylidene- 
tr9henylphon>horanes  and  sulfur 

207  (1983) 

Reactions 

-  with  lead(rV)  acetate  azides  287 

-  Miscellaneous  Types  and  Individual 
Compounds 

Synthesis 

-  4-phenylazostilbenes  from  4-methyl- 

phenylphenyldiazene  and  )V-phenyl- 
benzaldimines  502  (2324) 

-  c/s-stUbene  796  (2527) 

-  (ruRs-stilbene  123 

Reactions 

-  rrons- stilbene  +  carbene  494  (2295) 

-  stilbene  potassium  permanganate/ 

acetic  anhydride  323  (2094) 

Styrenes 

-  General 

Reactions 

-  catalytic  hydrogenation  in 

homogeneous  phase  50  (1845) 

-  with  iodosobenzene  diacetate/ 

trimethylsilyl  azide  302 

-  with  lead(IV)  acetate  azides  288,  302 

-  with  thallium(III)  nitrate  497  (2306) 

-  Miscellaneous  Types  and  Individual 
Compounds 

Synthesis 

-  styrene  from  triphenylsulfonium 
tetrafluoroborate  and  vinyllithium  1 19 

Reactions 

-  1-azido-l-phenylethylene  +  benzo- 

peroxoic  acid  296 

-  w.cj-dichlorostyrenes+TV-hydroxy- 

methylphthalimides  335 

-  w,u>-difluorostyrenes  +  lithium  di¬ 
ethylamide  51  (1852) 

-  4-nitrostyrene  +  hydrogen 

iodide  53  (1858) 

-  u>-nitrostyrenes  +  carbon  disulflde 

+  secondary  amines  91(1913) 

-  lu-nitrostyrenes  +  )V,)V-dimethyl- 

oclithioacetamide  86  (1895) 

-  styrene  +  aniline  +  formaldehyde 

281  (2065) 

-  styrene  +  dibromo-  or  dichlorometh- 

ane  +  sodium  bis(trimethylsilyl]- 
amide  201 

-  styrene  +  potassium  permangaiuite/ 

acetic  anhydride  323  (2094) 

Sulfamides 

Synthesis 

-  ^,7V-dialkylsulfamides  from  alkyl- 

amines  and  sulfuryl  chloride  576 

Reactions 

-  7V,)V-dialkylsulfamides  +  (1.)  sodium 

hydride,  (2.)  f-butyl  hypochlorite  632 

Sulfenes 

Generation 

-  benzoylsulfene  from  2-oxo-2-phenyl- 

ethanesulfonyl  chloride  and  triethyl- 
amine  282  (2069) 


Reactions 

-  benzoyUiilfene  in  situ  * 

aldimines  282  (2069) 

-  ethoxycarbonylmethylsulfene 

enamines  124 

Sulfenic  Add  Amides 
Synthesis 

- from  organic  azides  and 

mercaptans  719  (2574) 

-  alkanesulfenamides  from  W-alkyl- 

thiophthalimides  and  primary  or 
secondary  amines  507  (2349) 

-  arenesulfenamides  from  )V-arylthio- 

phthalimides  and  primary  or  second¬ 
ary  amines  507  (2349) 

-  benzenesulfenamides  from  methyl 

benzenesulfenates  and  aminotri- 
methylsilanes  647  (2486) 

-  benzensulfenamides  from  methyl 

benzenesulfenate  and  primary  or 
secondary  amines  647  (2486) 

Reactions 

-  TV-alkylthk)-  and  yV-arylthiophthal- 
imides  +  primary  amines  144  (1958) 

Sulfenic  Acid  Esters 
Synthesis 

-  2,4-dinitrobenzenesulfenic  acid 

esters  from  2,4-dinitrobenzenesul- 
fenyl  chloride  and  hydroxy  com¬ 
pounds  111 

Reactions 

-  methyl  arenesulfenates  +  trialkyl 

trithioborates  210  (1998) 

-  methyl  benzenesulfenate  +  amino- 

trimethylsilanes  647  (2486) 

-  methyl  benzenesulfenate  +  mercap¬ 
tans  435  (2199) 

-  methyl  benzenesulfenate  +  primary 

or  secondary  amines  647  (2486) 

Sulfenic  Acid  Halides 

-  General 
Reactions 

-  1-oxoethanesulfenyl  chloride 

benzenethiols  648  (2489) 

-  sulfenyl  chlorides  hydrodisul- 

fldes  111 

-  ADcanesulfenyl  Halides 
Synthesis 

-  a,a-dichloro-sulfenyl  chlorides 
from  orCH-acidic  dialkyl  sulfides 

and  sulfuryl  chloride  718  (2573) 

-  trichloromethanesulfenyl 

bromide  3 10 

Reactions 

-  trichloromethanesulfenyl  bromide 

potassium  fluoride  310 

-  trichloromethanesulfenyl  chloride 

hydrogen  bromide  310 

-  Aienesulfenyl  Chlorides 
Reactions 

-  2,4-dinitrobenzenesulfenyl  chloride 

carboxylic  acids  111 

-  Arenesulfenyl  Halides 
Reactions 

-  arenesulfenyl  chlorides  thio- 

carboxylic  acids  213(2013) 

-  benzene-l,2-bis(sulfenyl  chloride]  + 
gem-dimercapto  compounds  216  (2027) 

-  benzenesulfenvl  chloride  +  2,6-di-r- 

butylphenol  iron  624 

-  2,4-dinitrobenzenesulfenyl 


chloride  alcohols  111 

Sulfenyl  Acylates  (Sulfenic  Carb¬ 
oxylic  Add  Anhydrides) 

Synthesis 

-  2,4-dinitrobenzenesulfenyl 
acylates  from  2,4-dinitrobenzene¬ 
sulfenyl  chloride  and  carboxylic 

acids  111 

Reactions 

-  2,4-dinitrobenzenesulfenyl 

acylates  benzene,  irradiation  111 

Sulfen)d  Sulfonates  (Sulfenic  Sulfonic 
Acid  Anhydrides) 

Synthesis 

-  methanesulfenyl  2,4,6-trinitro- 

benzenesulfonate  112 

Reactions 

-  methanesulfenyl  2,4,6-trinitroben- 

zenesulfonate  1,4-diphenylbuta- 
diene  112 

Sulfilimines 

Synthesis 

-  A^arenesulfonylsulfilimines  from 

sulfoxides  and  arenesulfonamides/ 
phosphorus  pentoxide  118 

-  )V-arenesulfonylsuiniimines  from 

sulfoxides  and  diarylsulfonyl- 
sulfurdiimines  118 

-  7V-arenesulfonylsulfilimines  from 

sulfoxides  and  )V-sulfinylarene- 
sulfonamides  118 

-  )V-(dialkylaminosulfonyl)-dimethyl- 
sulhlimines  from  TV^iV-dialkylsulf- 
amides,  lead(IV)  acetate,  and  sulfur  203 

Sulfines 

Synthesis 

- from  sulfinyl  chlorides  and 

amines  1 18 

-  from  thioketones  and  peracids  118 

-  chloro-phenylthiosulflne  278  (2054) 

-  cis-  and  rruRs-chloro-phenyl- 

sulfine  278  (2053) 

Reactions 

- with  2,3-dimethylbutadiene513  (2373) 

-  arylsulfmes  +  cyclopropene  679 

Sutfinic  Acid  Amides 

-  AOcanesulftnamides 
Reactions 

-  )V-aryl-2-hydroxyalkanesulfin- 

amides,  thermolysis  122 

-  )V-arylmethynesuirmamides  (1.) 

butyllithium,  (2.)  aldehydes  or 
ketones  122 

Sutfinic  Acid  Anhydrides 
Synthesis 

-  1,1-dimethylethanesulfinic 

anhydride  121 

Sutfinic  Add  Esters 

-  General 
Synthesis 

- from  mercaptans  and  (1.)  lead(rV) 

acetate,  (2.)  lead(IV)  acetate/alco¬ 
hols  121 

- from  organic  disulfides,  lead(lV) 

acetate,  and  alcohols  121 

-  methyl  sulfinates  from  sutfinic  acid 

salts  and  methyl  sulfate  in  dimethyl- 
formamide  120 

-  Alkanesulflnic  Add  Esters 
Synthesis 

-  from  dialkyl  disulfides  (or  alkyl- 


mercaptans)  and  (1.)  chlohne/acetic 
anhydride,  (2.)  alcohols  121 

-  Aieneeulfinic  Add  Eaten 
Synthesis 

-  alkyl  4-niethylbenzenesulfinate$  from 
4-methylbenzenesuinnic  acid,  alcohols, 
and  dicydohexylcarbodiimide  507  (2347) 

Reactions 

-  menthyl  4-methylbenzene$ulfinate 

(opticall  active)  *  alkylmagnesium 
halides  1 18 

Sulfinic  Add  Halidea 

-  Alkaneaulfinyl  Halidea 
Synthesis 

-  alkanesulfmyl  chlorides  from  dialkyl 

disulfides,  chlorine,  and  acetic  an¬ 
hydride  121 

-  Areneaiilfinyl  Halidea 
Synthesis 

-  arenesulfmyl  chlorides  from  diaryl 

disulfides,  chlorine,  and  acetic 
anhydride  121 

Sulfinic  Adda 

-  Genenl 
Synthesis 

-  alkane-  and  arenesulfinic  adds 
(sodium  salts)  from  mercaptans  and 
acrylonitrile  or  ethyl  proynoate 

(3  steps)  120 

-  Alkaiiewlfinic  Adda 
Synthesis 

- from  alkyl  aryl  sulfones  and 

lithium  methylamine  124 

- from  diaOcyl  sulfones  and  lithium/ 

methylamine  124 

Reactions 

-  benzenesulfinic  acids  formalde¬ 
hyde  +  hydroxylamine  87  (1899) 

-  benzenesulfinic  acids  al^hatic 
aldehydes  benzohydroximic 
acid  or  benzenesulfonohydroximic 

acid  87  (1899) 

-  hydroxymethanesulfinic  acid  -t- 

activated  ethylenes  508  (2352) 

-  sodium  methanesulfinate  dialkyl 
disulfides  -t-  silver  nitrate  586  (2420) 

-  Arenesulfinic  Adda 
Reactions 

-  sodium  benzenesulfinates  + 
palladium(II)  chloride  637  (2441) 

Sulfin)rlaniines 

Synthesis 

-  Msulfinyltosyl  amide  131 

Reactions 

- cycloaddition  reactions  130 

- transsulfinylation  of  amines  130 

- with  carbonyl  compounds  131 

- with  thiono  compounds  131 

Sulfonamidea 
see:  Sulfonic  Acid  Amides 
Sulfone  Diiniinea 
Synthesis 

-  dialkyl  sulfone  diimines  from  di- 

alkyl  sulfides,  chloroamine,  and 
ammonia  125 

-  dimethyl  sulfone  diimine  hydro¬ 
chloride  321(2076) 

Sulfone  Imines  (Sulfone  Monokninea) 

see'  Sulfoximines 

SnVones 

-  General 


Synthesis 

-  Formation  of  the  C-S-C  System 

-  alkyl  sulfones  from  sulfinic  acid 

salts  and  alkyl  halides  120 

-  from  Compounds  containing  the 
C-S-C  System 

- from  sulfoxides  and  cumene 

hydroperoxide/base  508  (2351) 

-  from  thioethers  and  cumene 

hydroperoxide/base  508  (2351) 

- from  thioethers  and  hydrogen 

peroxide  120, 507  (2348) 

-  chloromethyl  sulfones  from  1,2- 
dichloroethenyl  sulfones  and 

aqueous  base  720  (2579) 

Reactions 

-  not  involving  the  C-SO,  -C  Group 
- with  lithium  trimethoxy-  or  tri-t- 

butoxyaluminum  hydride  (no  reaction) 

233 

-  2-oxoalkyl  sulfones  having  an  H-atom 

at  C-1  alkyl  halides  492  (2288) 

-  Acyl  Sulfones 
Reactions 

-  aminothiocarbonyl  phenyl  sulfones 

CH-acidic  compounds  314 

-  4-chlotophenyl  dimethylamino- 
thiocarbonyl  sulfone  sodium 

azide  316 

-  dimethylaminothiocarbonyl  aryl 
sulfones  +  o-CH-acidic  /V,7V-dimethyl- 
thiocarboxamides  +  sodium  hydride  314 

-  A(,^-di$ubstituted  aminothiocarbonyl 
aryl  sulfones  +  potassium  cyanide  314 

-  Aftenyl  Sulfones 
Synthesis 

-  from  Compounds  containing  the 
C-S-C  System 

-  1-alkenyl  ethyl  sulfones  from  diethyl 

methylsulfonylmethanephosphonate 
and  (1.)  sodium  hydride,  (2.)  alde¬ 
hydes  122 

-  bis[2-chloro-l,2-diphenylethenyl] 

sulfone  311 

-  2-chloro-l,2-diphenyl  2-amino-l,2- 

diphenyl  sulfone  311 

-  Formation  of  the  C-S-C  System 
- from  aDcenes  and  sulfonyl  chlorides 

(+  copper(ll)  chloride)  126 

-  2-arylethenyl  phenyl  sulfones  from 

1-aryl- 1-alkenes  and  benzenesulfonyl 
chloride  272  (2031) 

-  2-chloro- 1-alkenyl  sulfones  from 
sulfonyl  chlorides  and  alkynes  649  (2490) 

-  2,2-diarylethenyl  phenyl  sulfones 
from  1,1-diaryl-l-alkenes  and 
benzenesulfonyl  chloride  272  (2031) 

-  1-ethoxycarbonylethyl  l-ethyl-2- 

piperidinoethenyl  suUone  124 

Reactions 

-  not  involving  the  C-SO^-C  Group 

-  1,2-dichloroethenyl  sulfones + 

aqueous  base  720  (2579) 

-  Alkyl  Aryl  Sulfones 
Synthesis 

-  Formation  of  the  C-S-C  System 

-  benzyl  4-methylphenyl  sulfone 

(optically  active)  123 

-  from  Compounds  containing  the 
C-S-C  System 

-  chloromethyl  aryl  sulfones  from 


methyl  aryl  sulfones  and  carbon 
tetrachloride/base  123 

-  dichloromethyl  aryl  sulfones  from 

methyl  aryl  sulfones  and  carbon 
tetrachloride/base  123 

-  trichloromethyl  aryl  sulfones  from 

methyl  aryl  sulfones  and  carbon 
tetrachloride/base  123 

Reactions 

-  involving  the  C-SO^-C  Group 

- reduction  with  lithium/alkyl- 

amines  415 

- with  lithium/methylamiiK  (C-S 

cleavage)  124 

-  not  involving  the  C-SO^  -C  Group 

-  aryl  methyl  sulfones  +  carbon 

tetrachloride  base  123 


-  1-AJkynyl  Sulfones 
Synthesis 

-  from  compounds  containing  the 
C-S-C  System 

-  1-alkynyl  methyl  sulfones  from  1- 

alkynyl  methyl  sulfides  and  3- 
chlorobenzoperoxoic  acid  117 

-  Dialkyl  SulfcMies 
Synthesis 

-  Formation  of  the  C-S-C  System 
- from  acrylic  acid  derivatives,  sulfur 

dioxide,  and  formic  acid  720  (2580) 

-  dibenzyl  sulfone  311 

-  2,2*-disubstituted  diethyl  sulfones 
from  hydroxymethanesulfinic  acid  and 
monosubstituted  ethylenes  508  (2352) 

-  from  Compounds  containing  the 
C-S-C  System 

-  dibenzyl  sulfone  311 

-  methyl  2-oxoaIkyl  sulfones  from 
dimethyl  sulfone  and  (1.)  sodium 
hydride,  (2.)  methyl  carboxylates/ 

acid  123 

Reactions 

-  involving  the  C-SO^-C  Group 

-  -  with  lithium/methylamine  (C-S 

cleavage)  124 

-  methyl  2-oxoalkyl  sulfones  aluminum 

amalgam/water  (C-S  cleavage)  123 

-  prim-alkyl  chloromethyl  sulfones 

+  base  (Ramberg-Backlund  reaction)  123 

-  not  involving  the  C-SO^-C  Group 

-  methyl  2-oxoalkyl  sulfones  +  (1.) 

sodium  hydride,  (2.)  methyl  iodie  123 

-  Diaryl  Sulfones 
Synthesis 

-  Formation  of  the  C-S-C  System 

-  aryl  4-methylphenyl  sulfones  from 

arenes  and  tosyl  perchlorate  122 

-  involving  the  C-SOj-C  Group 

-  with  lithium/methylamine  (C-S 

cleavage)  124 

-  Heterocyclic  Sulfones 
Synthesis 

-  1,3-dithiolane  l,l,;3,3-bis-dioxides 

from  1,3-dithiolanes  and  peroxy- 
carboxylic  acids  109 

-  9-thiabicyclo(3.3.11nonane  9,9-di¬ 
oxide  112 

Reactions 

-  3,5-bis(methylsulfonyl|-l,2-thiazoles 

-•■alcohols  388  (2163) 

-  3,5-bis(methylsulfonyl)-l,2-thiazoles 
-•-  ammonia,  primary,  or  secondary 
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amines  388  (2163) 

-  MiaceUaneous  Types 
Syntheib 

-  7V-benzoyWV-(l-benzensulfonylalkyl)- 

hydroxylamines  from  benzenesulfinic 
acids,  aliphatic  aldehydes,  and  benzo- 
hydroximic  acid  87  (1899) 

-  )V;)V-bis(phenylsulfonylmethyll- 

hydroxylamine  87  (1899) 

Reactions 

-  alkyl(aiyl)  3-nitrik>propyl  sulfones 

+  s^ium  thiolates  120 

Sulfonic  Add  Amides 

-  Arenesulfonamides 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  from  )V-hydroxyarenesulfon- 
amides  and  hydiogen/Raney 

nickel  574 

-  from  A^-hydroxyarenesulfonamides 

and  lithium  alanate  574 

-  )l(-alkoxycarbonyK/V-alkylarenesul- 
fonamides  from  arenesulfonamides 

(3  steps)  648  (2487) 

-  )V-alkylarenesulfonamides  from  N- 

alkoxycarbonyl-^-alkylarenesulfon- 
amides  648  (2487) 

Reactions 

-  involving  the  Sulfonamide  Group 

-  benzenesulfonamide,  )V-acylthiometh- 

ylation  with  5-p4>eridinomethyl 
thiocarboxylates  58  (1875) 

-  )V-f-butyl>2‘alkoxycarbonylbenzene- 
sulfonamides  +  polyphosphoric 

acid  652  (2502) 

-  tosyl  amide  +  thionyl  chloride  131 

-  Miscellaneous  T)rpes 
Reactions 

-  )V-acylsulfonamides  +  l,3,r,3’-tetra- 

aTyl-2,2’-biimidazolylidenes  477 

-  )V-sulfonylsulfonamides  +  l,3,r-3’- 

tetTaaryl-2,2’-biimidazolylklenes  477 

SulfcMiic  Add  Anhydrides 
Reactions 

-  trifluoromethanesulfonic  anhydride 


+  thallium(l)  phenoxides 

•  126 

Sulfonic  Acid  Azides 

Reactions 

—  thermal  decomposition 

130 

-  arenesulfonyl  azides  1-amino- 

3-oxo-l-alkynes 

571 

Sulfonic  Add  &ters 

-  Alkanesulfonic  Add  Esters 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  alkyl  mesylates  from  mesyl 

chloride  and  alcohols  127 

-  alkyl  methanesulfonates  from 
methanesulfonyl  chloride, 
triethylamine,  and  alcohob  720  (2578) 

-  alkyl  1-nitroalkanesulfonates 
from  alkyl  alkanesulfonates  and 
propyl  nitrite/potassium 

amide  719  (2577) 

-  alkyl  triflates  from  silver 

triflate  and  alkyl  iodides  1 25 

-  aryl  triflates  from  trifluoro¬ 

methanesulfonic  anhydride  and 
thallium(l)  phenoxides  126 

-  aryl  triflates  from  1-trifluoro- 

methanesuKonylimidazole  and 
phenob  (+  sodium  phenoxide)  1 25 


-  from  Unlike  Carbon  Skeletons 

-  alkyl  2-hydroxyalkanesulfonates 
from  alkyl  lithiomethane- 
sulfonates  and  aldehydes  or 

ketones  127 

Reactions 

-  involving  the  Sulfonic  Ester  Group 

-  aryl  arylmethanesulfonates + 

potassium /-butoxide  127 

-  menthyl  phenylmethanesulfonate 
(optically  active)  aryl- 

magnesium  bromides  123 

-  Atenesulfonk  Add  Esters 
Synthesis 

-  from  Like  Carbon  Skeletons 

-  methyl  hydroxybenzenesulfonates 

from  phenob  and  methyl 
fluorosulfate  473 

-  methyl  methoxybenzenesulfonates 

from  phenob  and  methyl 
fluorosulfate  473 

-  methyl  methoxybenzene¬ 
sulfonates  from  methoxybenz- 

enes  and  methyl  fluorosulfate  473 

-  Heterocyclic  Sulfonic  Add  Esters 
Synthesis 

-  from  Like  Ring  Skeletons 

-  dimethyl  l-methyl-2-oxo-l,2- 
dihydropyridine-3,5- 

disulfonate  473 

-  Miscellaneous  Types 
Synthesis 

-  aryl  arylmethylsulfonyl- 

methanesulfonates  from  aryl 
arylmethanesulfonates  and 
potassium  t-butoxide  127 

Sulfonic  Add  Halides 

-  (jeneral 
Synthesis 

-  from  Like  Carbon  Slkektons 

-  sulfonyl  chlorides  from 

sulfonic  adds  and  A(-trichloro- 
methyldichloromethanimine  600 

Reactions 

- with  alkynes  649  (2490) 

-  Alkanesulfonyl  Halides 
Reactions 

-  1-ethoxycarbonylethane- 

sulfonyl  chloride  +  1-piperidino- 
1-alkenes  1 24 

-  Arenesulfonyl  Halides 
Reactions 

-  benzenesulfonyl  chlorides 

1-aryl-or  1,1-diaryl-l-alkenes 
+  coppei(II)  chloride/ 
triethybmine  272  (2031) 

-  Heterocyclic  Sulfonyl  Halides 
Synthesis 

-  pyrimidine-2-sulfonyl 

fluorides  from  2-thiono-l,2- 
dihydropyrimidines  and 
chlorine/potassium  hydrogen 
fluoride/water  386  (2152) 

-  Miscellaneous  Types 
Synthesis 

-  1-cyanoaIkanesulfonyl  chlorides 
from  sodium  1-cyanoalkane- 
sulfonates  and  phosphorus(V) 
chloride/ phosphory  I 

chloride  649  (2491) 

Sulfonic  Add  Hydrazides 

-  Aromatic  Sulfonic  Add  Hydrazides 


Reactioru 

- thermolysb  267 

Sulfonic  Add  Hydroxylamides 
Reactions 

-  )V-hydroxyarenesulfonamides  + 

hydrogen/Raney  nidcel  574 

-  AT-hydroxyarenesulfonamides 

lithium  abnate  574 

-  7\r-phenybulfonylhydroxybmine 

+  aliphatic  aldehydes  +  benzene- 
sulflnicadds  87  (1899) 

Sulfonic  Adds 

-  General 
Reactions 

- with  acyl  chlorides  213  (2014) 

-  with  lithium  trimethoxy- 
aluminum  hydride  (no 

reaction)  233 

- with  )V-trichlomethyldichloro- 

methanimine  600 

-  Alkanesulfonic  Adds 
Synthesis 

-  from  Like  Carbon  Skeletons 
- from  1-alkenes  and  (1.) 

thioacetic  add  (■•■  irradiation), 

(2.)  hydrogen  peroxide/ 

acetic  add  1 25 

-  trifluoromethanesulfonic 

add  441  (2223) 

Reactions 

-  involving  the  Sulfo  Group 

-  silver  triflate  alkyl  iodides  125 

-  trifluoromethanesulfonic  add 
(triflic  add),  properties  and 
reactions  with  ethylene, 

ethanol,  and  diethyl  ether  123 

-  Arenesulfonic  Ad^ 

Synthesis 

-  from  Like  Carbon  Skeletons 
- from  S-aryl  Ar,7V-dimethyl- 

thiocarbamates  and  hydrogen 
peroxide/formic  add  278  (2053) 

- from  phenob  278  (2053) 

-  MisceUueous  Types 
Synthesis 

-  1-cyanoalkanesulfonic  acids 
from  2-chloroalkanenitriles 

and  sodium  sulfite  649  (2491) 

-  4-sulflnobutanesulfonic  add, 

disodium  salt  109 

Sulfonium  Betaines 
Reactions 

-  dialkybulfonioacetates  + 

dimsybodium  120 

Sulfonium  Salts 
Synthesis 

-  from  alkenes  having  an 
oleflnic  H-atom,  dialkyl 

sulfides,  and  sulfuric  add  441  (2225) 

-  alkyldiphenybulfonium  tetrar 
fluoroborates  from  diphenyl 
sulfide,  bromoalkanes,  and 

silver  tetrafluoroborate  1 19 

-  2,5-dihydroxyarybulfonium 

salts  from  p-benzoquinones, 
thioethers,  and  acid  648  (2488) 

-  2,5-diphenyl-2,5-dihydro- 

thiophenium  2,4,6-trinitro- 
benzenesulfonate  112 

-  servalkyldiphenybulfonium 
iodides  from  prfm-alkylidene- 
diphenybulfuranes  and  alkyl 
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iodide 

119 

Synthesis 

compounds  641  (2463)  1 

-  tmlkylsulfonium  perchlorates 

-  acyl  alkyl  sulfoxides  from  S- 

-  methyl  phenacyl  sulfoxides 

from  dialkyl  sulfides,  alcohols, 

alkyl  thiocarboxylates  and 

acid 

117 

and  perchloric  acid 

119 

/V-bronKMUccinimide/alcohol 

106 

-  methyl  phenycal  sulfoxides 

Reactiotu 

Reactions 

+  bromine 

117 

-  dimethylpropadienylsulfonium 

- with  alcohols 

106 

-  methyl  phenacyl  sulfoxides  + 

bromide  -t-  sodium  enolates  723  (2S93) 

—  with  primary  amines 

106 

zinc/protic  systems  (C-S 

-  ^2-oxo-2-phenyH-trimethyl- 

- with  sodium  carboxylates 

106 

cleavage) 

117 

stannylethyl)-tetrahydrothio- 

-  1-AIkenyl  Sulfoxides 

-  2-oxoalkyl  methyl  sulfoxides  + 

phenium  diloride,  thermal 

Synthesis 

aluminum  ainalgam/water  (OS 

and  photolytical  fragments- 

-  1-alkenyl  methyl  sulfoxides 

cleavage) 

116 

tion  382  (2135) 

from  1-alkenyl  methyl  sulfides 

-  2-oxoalkyl  methyl  sulfoxides  + 

-  trimethylsulfonium  iodide 

and  sodium  periodate  117,  321  (2083) 

lithium  alanate 

117 

sodium  hydride 

116 

-  1-alkenyl  methyl  sulfoxides 

-  2-oxoalkyl  methyl  sulfoxides  + 

-  triphenylsutfonium  tetra- 

from  1-alkenyl  methyl  sulfides 

(1.)  sodium  hydride  (2.)  ethyl 

fluoroborate  vinyllithium 

119 

and  benzoperoxoic  acid  321  (2083) 

bromoacetate 

117 

Solfoninm  YUdes 

Reactions 

-  Diar^  Sulfoxides 

1 

see;  Sulfuranes 

-  1-alkenyl  methyl  sulfoxides  + 

Synthesis 

I 

Sulfonodiimklic  Add  Amides 

thionyl  chloride 

117 

- from  diaryl  sulfides  and 

Synthesis 

-  1,2-dichloroethenyl  sulfoxides 

ceriunfKIV)  ammonium 

' 

-  7V’,7V’Ji^’-trimethylsulfono- 

+  aqueous  base  720  (2579) 

nitrate 

562 

diimidic  amides  from  mercaptans. 

-  Alkyl  Aryl  Sulfoxides 

-  l-HakMlkyl  Sulfoxides 

A^chloromethylamine,  and 

Synthesis 

Synthesis 

,  methylamine 

129 

-  alkyl  4-methylphenyl  sulfoxides 

- from  alkyl  sulfoxides  and 

1 

SutfoBOimidic  Add  Amides 

(optically  active)  from  menthyl 

nitrosyl  chloride 

118  ! 

Synthesis 

^methylphenylsulflnates 

-  2-aryH-bromo-2-oxoethyl 

-  A/'JiT-dimethylsulfonoimidicacid 

(optically  active)  and  alkyl- 

methyl  sulfoxides  from 

amides  from  mercaptans  and 

magnesium  halides 

118 

methyl  phenacyl  sulfoxides 

(1.)  )V-chloroniethylamine  + 

-  methyl  phenyl  sulfoxide 

562 

and  bromine 

117  1 

methylamine  +  (2.)  aqueous 

Reactions 

-  l-chloroaDcyl  sulfoxides  from 

1 

acid 

129 

- with  1-chlorobenzotriazole/ 

dialkyl-  or  alkyl  aryl  sulfoxides 

j 

Sutfonylamines 

pyridine 

259 

and  1-chlorobenzotriazole 

259  1 

Synthesis 

- with  hydrazoic  add 

125 

Sulfoximines 

' 

- from  7V-chlorosulfonylamines 

-  methyl  phenyl  sulfoxide 

Synthesis 

and  triethylamine 

131 

tosyl  azide  (-•-  copper) 

124 

-  /V-(dialkylaminosulfonyl)- 

1 

Reactions 

-  optically  active  ^yl  aryl 

dimethykulfoximines  from 

; 

- with  anilines 

131 

sulfoxides  l-chk>robenzo- 

A^sodiodimethykulfoximine 

Sulfonyl  Cyanides 

triazole/pyridine 

260 

and  dialkylaminosulfonyl 

Reactions 

-  optically  active  alkyl  aryl 

chloride 

204 

-  arylsulfonyl  cyanides  + 

sulfoxides  +  1-chlorobenzo- 

-  methylphenykulfoximine 

125  1 

hydroxylamine 

559 

triazole/silver  nitrate 

260 

-  )V-piperidinosulfonyldimethyl- 

1 

SutfiMiybiitones 

-  1-Alkynyl  Sulfoxides 

suLToximine 

204  ; 

Generation 

Synthesis 

-  /V-tosyl-methylphenylsulfoximine 

124  ! 

- from  sulfonyl  azides  by 

-  1-alkynyl  methyl  sulfoxides 

Reactions 

' 

thermal  decomposition 

130 

from  1-alkynyl  methyl  sulfldes 

-  A/’-tosyl-methylphenylsulfoximine 

Reactions 

and  3-chlorobenzoperoxoic  acid 

117 

+  (1.)  sodium  hydride  +  (2.) 

- with  benzene 

130 

-  Dialkyl  Sulfoxides 

ketones 

124 

Sulfoxides 

Synthesis 

-  TV-tosykulfoximines,  syntheti- 

-  General 

-  2-oxoalkyl  methyl  sulfoxides 

cally  useful  reactions  124,125 

Synthesis 

from  methyl  carboxylates  and 

Sulfoxonium  Salts 

- from  thioethers  and 

dimsylsodium 

116 

Synthesis 

dimethyl  sulfoxide 

115 

Reactions 

—  D-methyldimethykulfoxonium 

- from  thioethers  by  various 

- with  l-chk>robenzotriazole/ 

tetrafluoroborate  432  (2185) 

methods  of  oxidation 

117 

pyridine 

259 

Sulfuiane  S4>xides 

-  l-chk>roalkyl  sulfoxides 

-  dimethyl  sulfoxide  mercaptans 

115 

-  General 

from  alkyl  sulfoxides  and 

-  dimethyl  sulfoxide -«■  secondary 

Synthesis 

chlorine  649  (2492) 

alcohok  dicyclohexylcarbo- 

- from  aliphatic  diazo 

-  chloromethyl  sulfoxides  from 

diimide 

115 

compounds  and  dialkyl 

1,2-dichloroethenyl  sulfoxides 

-  dimethyl  sulfoxide  sodium 

sulfoxides  647  (2485) 

and  base  720  (2579) 

hydride 

115 

-  Dimethyl-methylenesulfurane 

Reactions 

-  dimethyl  sulfoxide  +  thio- 

SOxide 

- with  cumene  hydroperoxide/ 

ethen 

115 

Synthesis 

base  508  (2351) 

-  dimethyl  sulfoxide  +  1-tosyl- 

- from  dimethyl  sulfoxide  and 

- with  sodium  borohydride/ 

oxyaUcanes 

115 

methyl  iodide  via  trimethyl- 

cobaltai)  chloride  210  (1999) 

-  2-hydroxyalkyl  methyl  sulfoxides, 

oxosulfonium  iodide  (2  steps) 

- with  trichlorosilane 

thermolysu 

115 

or  -chloride  (3  steps) 

116 

(reduction) 

118 

-  methyl  methylthiomethyl 

- from  trimethyloxosulfonium 

-  aOcyl  sulfoxides  chlorine  649  (2492) 

sulfoxide  (sodio  derivative) 

iodide  and  sodium  hydride 

-  alkyl  sulfoxides  +  nitrosyl 

alkyl  halides  88  (1901) 

(in  situ)  99  (1937) 

chloride 

118 

-  methyl  2^)xoalkyl  sulfoxides 

Reactions 

-  Ac3i  Sulfoxides 

a,i}-unsaturated  carbonyl 

—  with  adamantanone 

615 

I  ■ 
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- with  fi-amino-ketones  1 2-(2- 

benzoyIpheny04,S-dihydro- 
imidazole]  99  (1937) 

-  with  ketones  116 

-  Miscellaneous  Sulfuiane 
SOxkles 

Synthesis 

-  dimethylamino-methylenephenyl- 

sulfurane  SK>xide  125 

Reactions 

-  dimethylamino-methylenephenyl- 

sulfurane  SK>xide,  synthetic  use  125 

Sulfuranes 

-  Dimethyl-methylenesulfuiane 
Synthesis 

-  from  trimethylsulfonium 

iodide  and  sodium  hydride  116 

Reactions 

-  with  aldehydes  99  (1938),  1 16, 1 19 

-  with  double-bond  systems, 

general  scheme  119 

-  with  pyridine-4-aldehyde  99  (1938) 

- with  A^-unsubstituted 

indoles  588  (2425) 

-  Miscdlaneous  Sulfiiranes 
Synthesis 

-  prim-alkylidenediphenylsulfuranes 
from  prim-aOcyldiphenykulfonium 

salts  and  f-butyllithium  119 

-  alkyUdenediphenylsufuranes  from 

alkyldiphenybufonium  salts  and 
lithium  diisopropylamide  119 

-  carboxymethylene-dialkyl- 
sulfuranes  (sodium  salts)  from 
dialkylsulfonioacetates  (thetins) 

and  dimsylsodium  120 

-  dimethyl-3-oxo-2-alkylidene- 
sulfuranes  from  1-bromoethyl 
ketones  and  dimethyl  sulfide  722  (2589) 

-  dimethyl-2-oxo-2-phenylethyl- 

idenesulfurane  +  dimethylcyclo- 
propenethione  691 

-  methylmethylenephenyl- 

sulfurane  119 

Reactions 

-  alkylidene-diphenylsulfuranes 

+  aldehydes  or  ketones  119 

-  prfm-alkylidenediphenyl- 

sutfuranes  +  aOcyl  iodide  119 

-  carboxymethylene-dialkyl- 
sulfuranes  (sodium  salts) 

dialkyl  ketones  120 

-  dimethyl-2-oxoalkylidene- 

sulfuranes  diphenylcyclo- 
propenone  691 

-  dimethyl-3-oxo-2-alkylidene- 
sulfuranes  +  phenyl 

isocyanate  722  (2589) 

Sulfur  Dkunides 
Synthesis 

-  7V,V'-dialkyl-sulfur  diimides 

from  alkylamines,  tetramethyl- 
sulfur  diamide,  and  chlorine  or 
bromine  214  (2015) 

Reactions 

-  tetramethyt-sulfur  diamide 
+  alkylamines  +  chlorine 

or  bromine  214  (2015) 

Sulfur  Diimides 
Synthesis 

-  dialkybulfur  diimides  from 


alkylamines,  bromine,  and 

hydrogen  sulfide  507  (2350) 

-  A/’r/V -ditosybulfur  diimide  131 

Sulfurous  Add  Amidea 

Reactions 

-  sulfurous  bis(diethybmide] 

carboxylic  adds  439  (2214) 

Sultines  (Cydk  Sulfink  Add  Esters) 
Synthesis 

- from  cyclic  5-alkyl  thio- 

sulfonates  and  phosphorous 
hexaethyltriamide  121 

-  5/f-l,2-oxathiole  2-oxides  from 
thiete  1,1-dioxides, 

thermally  62  (1888) 

Sydnones 
Synthesis 

-  3,5-diaminosydnone  chlorides 
from  A(,A(-dbubstituted  N’- 
(l-cyanoalkyl)-A^-nitroso- 
hydrazines  and  hydrogen 

chloride  329  (2117) 

-  3,5-diaminosyndnone  chlorides 

from  Ar,Ar-dbubstituted  hydraz¬ 
ines,  aldehydes,  and  potassium 
cyanide  (3  steps)  329  (2117) 

Reactions 

-  3,4-diarybydnones  +  dimethyl 
acetylenedicarboxybte  or 

indene,  U.V.  irradiation  93  (1919) 

Terpenes 

-  Cyclic  Mmoterpenes 
Synthesis 

-  from  Like  Basic  C-Skeletons 

-  1,2-dihydrocarveol  52  (1854) 

-  dl -endo- fenchyl  alcohol  221 

-  (-)-menthyl  hydrogen  phthalate  620 

-  7-thujene  405 

-  of  the  Basic  C-Skeleton 

-  6i-bromo-p- menthene  50  (1847) 

-  7-bromo-p- menthene  50  0847) 

Reactions 

-  involving  OC  Coupling 

-  d-carvomenthene  +  manganese(lll) 
acetate/acetic  add/acetic 

anhydride  440  (2217) 

-  d-limonene  manganese(IIl) 
acetate/acetic  add/acetic 

anhydride  440  (2217) 

-  with  Retention  of  the  Carbon  Skeleton 

-  camphor,  reduction  with  lithium/ 

ammonia  systems  411 

-  df-fenchone  +  lithium  tri- 

methoxyaluminum  hydride  221 

-  limonene;  selective  anti- 
Markovnikov  hydration  of  the 
endocyclic  double  bond 

(3  steps)  52  (1854) 

-  (-)-menthol  +  phthalic  anhydride/ 

4-dimethylaminopyridine  620 

-  d-sabinol  +  sodiuni/ethanol/ 

ammonia  405 

-  Transformation  of  the  Basic 
C-Skeleton 

-  o-pinene  +  hydrogen  bromide  + 

di-r-butyl  peroxide  50  (1947) 

-  p-pinene  +  hydrogen  bromide 

+  di-r-butyl  peroxide  50  (1947) 

-  or-pinene  -f  iodosobenzene 

diacetate/trimethylsilyl  azide  301 


-  Sesquiterpenes 
Synthesis 

-  from  Like  Basic  C-Skeletons 

-  Or  and  p-curcumene  406 

-  of  the  Basic  C-Skeleton 

-  isophotosantonic  lactone  518 

-  various  sequiterpenes  with 

hydroazulenic  structure  by 
rearrangement  reactions  517 

Reactions 

-  Traruformation  of  the  Basic 
C-Skeleton 

-  santonine,  irradiation  518 

-  Diteipenes 
Synthesis 

-  from  Like  Ba^c  C-Skeletons 

-  6-0-methyl-7, 1 3-dihydro- 

podocarpinol  402 

Reactions 

-  with  Retention  of  the  Carbon  Skeleton 

-  dehydroabietic  add,  reduction 

with  Uthium/slkybmine  systems  408 

-  6-f>-methylpodocarpinol  + 

alkali  metab/alcohol/ammonia  402 

-  Triteipenes 
Synthesis 

-  from  Like  Basic  C-Skeletons 

-  3-O-acetylglycyrrhetyl  butyl 


ketone  701 

-  3-O-acetylglycyrrhetyl  methyl 

ketone  701 

-  3-O-acetylglycyrrhetyl  phenyl 

ketone  701 

-  3-O-acetylglycynhetyl  2- 

pyridylmethyl  ketone  701 

Teti^nzol«;cxflcyclododeoeiie 


-  9,10,19,20-Tetradehydiotetra- 
heTao{a,c^,i\  cyclododecenes 

Synthesis 

-  of  the  Ring  Skeleton 

- from  bis(2-bromophenyl]- 

acetylene  and  (1.)  butylUthium, 

(2.)  copper(II)  chloride  252 

Tetracaiboxylic  Add  Esters 
Synthesis 

-  bislgem-diethoxycarbonyl]- 
macrocycloaDcanes  from  diethyl 
malonate  and  l,ui-dibromo- 

alkanes  426 

-  bisl^em-diethoxycarbonyl]- 

maaocycloalkanes  from  1,1,14, 
14-tetraethoxycarbonyltetra- 
decane  and  l,t>>-dibromo-alkanes 
alkanes  426 

Reactions 

-  1,1,14,14-tetraethoxycarbonyl- 
tetradecane  l,c>>Klibromo- 

alkanes  sodium  hydride  326 

Tetracydol  3.2. 1.0*’’.0^‘  Joctane 


a 
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-  Tetncyclo[3.2.1.0*’\(y’*)octan« 
Synthetb 

-  of  the  Ring  SkeUton 

-  2,3,4-trmhenyltetiacyck>- 

1 3.2.1.0*’’.6*^  loctaiie(8-spiro>- 
cyclopropane  678 

Tetianitiilet 

-  Tetnc)ranoethylene 
Reactions 

- with  copper  phenylacetylenide  74 

Tetraaulfidea 

Synthesis 

- from  hydrogen  disulfldes 

and  p-benzoquinone  111 

1 ,2,4^Tetiathim 


Synthesis 

-  of  the  Ring  Skeleton 

—  cyck>pentane(spiro-3>-l,2,4,S- 
tetrathiane^6-spiro>cyclopentane  S28 

l,2,44*Tettaziiie 


-  l,2,4^T^raziiiea 
Reactions 

-  Transformation  of  the  Ring  Skeleton 
- with  2,3-bis(trifluoroniethyl)- 

7-oxabicyck>(  2.2.1  Jhepta- 

diene  388  (2162) 

- with  7,7-disubstituted 

norbomadienes  388  (2162) 

Tetrazole 


-  Tetiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-azio-2-(l-tetrazolyl)-l,2,3,4-tetra- 
hydro-l,4-methanonaphthalene  291 

Thetini 

see:  Sulfonium  Betaines 
3‘Thkbicycio|4.1.0)heptane 


-  3-Thiabicyck>{4.1.0)lieptaiies 
Synthesis 

-  of  the  Ring  Skeleton 

-  4,4-diinethyl  derivatives  from 

2-(2-alkenylthio)-4-tosylhydrazono- 
alkanes  449  (22S5) 

3-Tliiabicyck>|  3. 1  .Ojhexane 


-  3-Tliiabicyclo(3>l>0lhexaiies 
Synthesis 

-  of  the  Ring  Skeleton 

-  1‘phenyl  derivative  449  (2255) 

9-Tliiabicyclo(  3.3. 1  Inonane 


-  9>T)iiabicyclol3.3.1]iioiiaiiet 
Synthesis 

-  from  Uke  Ring  Skeletons 

-  l-bromo-9>thiabicyclo|3.3.1T'- 

nonane  9,9-dioxide  112 

-  9-thiabicyck>(  3.3.1  Inonane 

9,9-dioxide  112 

-  of  the  Ring  Skeleton 

-  2.6-dichloro  derivative  112 

Reactions 

-  Mfith  Retention  of  the  Ring  Skeleton 

- with  peroxyacetic  acid  112 

-  2,6-dichloro  derivative  lithium 

alanate  112 

9-ThiaMcyclo(4.2. 1  |iKMiane 


-  Thiabicycio{4.2.1)noiia-2,4,7-trienes 
Reactions 

-  Transformation  of  the  Ring  Skeleton 

- by  irradiation  386  (2151) 

9-Thiabicyclo|6. 1.0]nonaiie 


-  Thiabicydo(6.1.0)nona-2,4,6-trienes 
ReactioTu 

-  Transformation  of  the  Ring  Skeleton 

- by  irradiation  386  (2151) 

1,2,4-Thiadiazole 


-  l,2,4-Thiadiazo)es 
Synthesis 

-  of  the  Ring  Skeleton 

-  bu-(3-bromo-l,2,4-thiadiazol- 
5-yl]  disulfides  from  potassium 
A^^yanoimidodithiocarbonate 

and  bromine  96  (1928) 

-  3-chloro-5-chlorothio-l,2,4- 
thiadiazole  from  potassium 
A^cyanoimidodithiocarbonate 

and  chlorine  96  (1928) 

1,3,4-Thiadiazole 


-  l,3,4>Thiadia2oiium  Betaines 
Synthesis 

-  2-(l,3,4-thiadiazolium-2-y0- 
ethylenesulfonates  from  5-(2- 
aryl-2-thionoethylklene)-4,5- 
dihydro-l,3,4-thiadiazoles 

and  hydrogen  peroxide  95  (1924) 

-  2,5-Dfliydio-l,3,4-thiadiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  cyclohexane(spiro-2>-2,5-dihydro- 

1 .3.4- thiadiazole(5-spiro>- 

cyclohexane  113 

-  cyclohexane(spiro-2>tetrahydro- 

1 .3.4- thiadiazole(5-spiro)- 

cyclohexane  113 

Reactions 

-  Transformation  of  the  Ring  Skeleton 

-  2,2,5,5-tetraalkyl  derivatives. 


thermolysis  (-•■  triphenyl- 
phosphine)  113 

-  tetrasubstituted  derivatives, 
thermolysis  in  the  presence  of 
phosphorus(IlI)  compounds  85  (1891) 

-  44*IM)^<fro-l,3,4-thiadia«>les 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  5-(2-aryl-2-thionoethylidene)- 

2,4-diaryl  derivatives  +  hydrogen 
peroxide/acetic  acid  95  (1924) 

ThiMthrene 


-  Thianthiener 
Synthesis 

-  of  the  Ring  Skeleton 

-  from  2-bromobenzenethiol 

and  copper  phenylacetylenide  73 

l,4-Thi^>h^horin 


-  pV-l,4-Thiaphoq>horin8 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,6-bis(diethylamino]-3,5- 
dimethyl-4-(4-methoxyphenyl)- 

4-thiono-7’V.i  ^4.thiaphos- 

phorin  421 

-  2,6-bis{diethylamino]-3,5- 

dimethyl-4-(2-thienyl)-4- 
thiono-2’V.i^4.thiaphosphorin  421 

-  2,6-bisldiethylaminoJ-3,4,5- 

trimethyl-4-thiono-i’V.i  ^4. 

thiaphosphorin  421 

Thiapyran 


I  I 

IH-  iH- 

-  2£f-Thiapyraiu 
Synthesis 

-  from  Like  Ring  Skdetons 

-  2-alkylidene-2fr^thiapyrans  from 

2- aminothiapyrylium  salts  and 
malodinitrile  or  methyl  cyano- 

acetate  654  (2509) 

-  of  the  Ring  Skeleton 
- from  1-alkenyl  2-alkynyl 

surides  513  (2372) 

-  3,6-diaryl-2-oxo-2#-thiapyran  99  (1939) 

-  2-aminothiapyTylium  salts  from 

3- chk>ro-2-idkeniminium  salts 

and  alkanethioamides  654  (2509) 

-  5,6-Dihydio-4/r-ttiiapyian8 
Synthesis 

-  from  Like  Ring  Skeletons 

-  2-amiiKy3-ethoxycarbonyl 
derivatives  from  2-cyano- 
alkane-5-thiolides  and  (1.) 

sodium  ethoxide,  (2.)  acid  156 

-  of  the  Ring  Skeleton 

-  6,6-disubstituted  3,4-dimethyl- 
5,6-dihydro-2ff-thiapyran  1- 
oxides  from  2,3-dimethyl- 

butadiene  and  sulflnes  513  (2373) 


I 
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Reactiotu 

-  Fusion  of  New  Ring! 

-  3-chk>iocaibonyl-2-phenyt- 

S,6-dihydio-4#-thiapyTan  + 
aluminum  chloride  1S8 

Thiap3naiio(2,3-</]pyrimkliiie 


s  < 
5H- 


-  6,7•DihydlO-5#■thh^>ynno- 
(2,3^pyrimidiiiet 

Synthesis 

-  of  the  Ring  Skeleton 

- from  3-{3-mcrcaptopropyl)- 

2-oxo-l,2-dihydropyrimidines 
and  polyphosphoric  acid  1S9 

1,3-ThiMleiiole 


-  1,3-Tliiaaelenoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^-phenyl-l-phenylimino-liS- 

thiaselenole  44S  (2238) 

-  5-phenyl-2-phenylimino-l,3- 

thiaselenole  445  (2238) 

lA3,4-Tliiatriazole 


-  1,2,3,4-Thiatriazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  ^acylthio-l,2,3,4-thiatriazoles 
from  carbon  disulflde,  sodium 

azide,  and  acyl  chlorides  96  (1926) 

-  S-dimethylamino  derivative  316 

9-Thiatricyclo|3.3.1.0'’*]nonane 


-  9-Thiatrkydol3.3.1.0'’*]nonanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  9^thiatricyclo(3.3.1.0‘’*]nonane 

9,9-dioxide  112 

9-Thjatricyclo(  3.3. 1 .0*’*]nonane 


-  9-Thiatiicyclo|3.3.1.0*’*]nona- 

3.6- dienes 
Synthesis 

-  of  the  Ring  Skeleton 

—  from  9-thiabicyclo(4.2.1]non»> 
2,4,7-triene  by  irradiation  386  (2151) 

—  from  9-thiabicyclo|6.1.0]nonar 

2.4.6- triene  by  irradiation  386  (2151) 

1.2-Thiazete 


-  1,2-Thjazetkline8 
Synthesis  .• 

-  of  the  Ring  Skeleton 

-  4-benzoyl-2,3-diphenyl-l,2- 
thiazetidine  1,1-dioxides 
from  2-oxo-2-phenylethane- 
sulfonyl  chloride,  A^-phenyl- 
benzaldimines,  and  triethyl- 

amine  282 (2069) 

1,3-Thiazine 


iH- 


-  1,3-Thiazinium  Betaines 

Synthesis 

-  2-phenyl-4(6)-oxo-l,3-thia- 

zinium-6(4)-oxides  from  thio- 
benzamides  and  carbon  suboxide  312 

-  2-phenyl-4(6)-oxo-l,3- 

thiazinium  6(4)-oxides  from 
thiobenzamides  and  malonyl 
chlorides  (3  steps)  312 

-  1*-1,3-Thiazinium  Salts 

Synthesis 

-  of  the  Ring  Skeleton 

-  perchlorates  from  2-acylamino- 


1-alkenyl  thioketones  and 
perchloric  acid  349 

-  2,4,6-triphenyl-l*-l,3- 

thiazinium  perchlorate  349 

Reactions 

-  Ring  Cleavage  Reactions 

-  with  aqueous  sodium 

hydroxide  349 

- with  2,6-di-t-butylphenol  349 

-  with  hydrogen  sulfide  349 

- with  2-methylene-l,3,3- 

trimethyl-2,3^ihydroindole  349 

-  with  nucleophilic  compounds 

(scheme)  349 

-  S,6-Dihydto^ff-l,3-thiazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  Traryl  derivatives  from  N- 


hydroxymethyl-thiobenzamides 

and  alkenes  34 

-  Tetiahydio-l,3-thiazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivative  318 

1,4-Thiaziiie 

-  4f^l,4-Thiazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  2,3,5,6-tetraphenyl-4tf-l,4- 

thiuine  1,1-dioxide  311 

-  3,4-Dihydio-2J^l,4-thiazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  5-niethyl-3-oxo-derivatives  from 

mercaptoacetamides  and 
chloroacetone  136 

[  1,3  ]Thiazino(  2,3-611  i,3]benzothiazole 


-  (l,3]Thiazino(2,3-6]|l,3]benzo- 
thiai^um  Betaines 

Synthesis 

-  3-benzyl-2(4)-oxo-(l,3]thiazino- 

(2,3-6](  l,3]benzothiuolium-4(2)- 
oxides  from  2-mercapto-l,3' 
benzothiazole  and  benzylmalcnyl 
chloride  312 

1.2- Thiazole 

-  1,2-Thiazoles 

Synthesis 

-  of  the  Ring  Skeleton 

- from  l,3,2-oxathiazolium-5- 

oxides  and  methyl  propynoate  or 

dimethyl  acetylenedicarboxy- 

late  724  (2596) 

-  5-phenyl  derivatives  from 

4-phenyl-l,3,2-oxathiazolium-5- 
oxides  and  attynes  653  (2507) 

-  5-aryl-l,2-thiaTOles  from 

l,3,2-oxathiazolium-5-oxides 
and  mono-  or  disubstituted 
acetylenes  94  (1921) 

-  4-cyano  derivatives  from 
dimethylcarboxamides,  3-aniino- 
2-a)kenenitriles,  sodium  hydrogen 
sulflde,  and  phosphoryl 

chloride  448  (2251) 

Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  3,Sbis(methylsuironyl)-l,2p 

t^zoles  +  alcohols  388  (2163) 

-  3,5-bis(methylsulfonyl|-l,2- 
thiazoles  +  ammonia,  primary, 

or  secondary  amines  388  (2163) 

1.3- Thkzole 


-  1,3-Thiazoles 
Synthesis 

from  Like  Ring  Skeletons 

- from  2-bromo-l,3-thiazole 

by  electrochemical  reduction  484 

-  1,3-Thiazolium  Salts 
Reactions 

-  with  Retention  of  the  Ring  Skeleton 
- with  sodium  borohydride  436  (2203) 

-  4,5-Dihydio-l,3-tliiazoles 
Synthesis 

-  of  the  Ring  Skeleton 

-  2-acyl  derivatives  from  vie- 
aminomercaptoaDcanes  and 

2,2-dialkoxyalkanenitriles  511  (2365) 

-  2-acyl  derivatives  from  vie- 

aminomercaptoalkanes  and 
2-oximinoallunenitrUes  511  (2365) 

-  Tetnhydio-l,3-t)iiazoles 
Reactions 

-  Fusion  of  New  Rings 

-  2-thiono  derivative  +  carbon 

suboxide  312 

-  2-thiono  derivative  malonyl 

chlorides  312 

-  Ring-Cleavage  Reactions 

-  2-alkyl  derivatives  mercury(II) 

chloride  +  water  436  (2203) 
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l,3-Tliiuolo(2,3-frHl,3)tliiaziiie 


-  l,3-Tliiazok>|2,3-&]ll,3]tliuziiiiuin 
BeUines 

Synthetit 

-  S(7)-oxo-l,3-thuzok>(2,3-fr]- 
I  l,3]thiaziiiiun>-7(S)-oxides 
from  2-thionotettahydro-l,3- 
thiazole  and  carbon  suboxide 

or  malonyl  chlorides  312 

Tliieiio[2,3-b)tlii^yian 


-  6#-Thieno(2,3-b]tliiapyians 
Syntheds 

-  of  the  Ring  Skeleton 

- from  2-(2-alkynyI)-thiophenes, 

thermally  513  (2372) 

Thieno|2,3</H  l,2,3|diazaboiin 


—  Thieno(2,3</HlA3Hliazaborins 
ReactUms 

-  Ring-Cleavage  Reactiona 
- desulfurization  with  Raney 

nickel  in  methanol  327  (2109) 

TMenof  3,2-</](  1,2,3  Idkzaborin 


-  Tliieno{3,2-</|(l,2,3)diazaboriiu 
Reactiona 

-  Ring-CJeavage  Reactiona 

-  desulfurization  with  Raney 

nickel  in  methanol  327  (2109) 

Thieno(3,4-</H  1,2,3  Hliazabmin 


-  Tliieno(3,4-</]|14,3]-diazaborin8 
Reactiona 

-  Ring-Cleavage  Reactiona 
- desulfurization  with  Raney 

nickel  in  methanol  327  (2109) 

Thienol  2,3-c)fttian 


-  2,3,4,6-Tetrahydiotliienol2,3-c]furan8 
Syntheaia 

-  of  the  Ring  Skeleton 

-  4^X0  derivative  157 

Thienol  2,3-c)pyiiiliiie 


-  Tliieno(2,3>c]pyiidines 
Syntheaia 

-  of  the  Ring  Skeleton 

-  from  3-(3-thienyl)-iMropenoic 

acids  (4  steps)  282  (2068) 

-  4,S,6,7>Tetiahydtothieiio(2,3-e]- 
P)nidiiies 

Reactiona 

-  FuaionofNew  Ringa 

-  2-amino-3-cyano-6-methyl 
derivative  +  potassium 

xanthate  269 

Thknol  3,2'Clpyridiiie 


-  Thienol  3,2<«)pytidiiies 
Syntheaia 

-  of  the  Ring  Skeleton 

- from  3-(2-thienyl)-propenoic 

adds  (4  steps)  282  (2068) 

-  4'Chloro  derivatives  from  3-(2* 
thienyl)-propenoic  adds 

(3  steps)  282  (2068) 

-  4,5-Dihydtothieno|3,2-c]pyTklines 
Syntheaia 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  282  (2068) 

Thienol  2, 3<f]pyiimidine 


-  5,6-I>ihydrothieno|2,3^)pyiiniidines 
Syntheaia 

-  of  the  Ring  Skeleton 

- from  3K2-mercaptoethyl)-2- 

oxo-l,2-dihydropyTimidines 

and  polyphosphoric  add  159 

-  l,2,3,4-Tetzahydrothieno|2,3-<f] 
pyrimidines 

Syntheaia 

-  of  the  Ring  Skeleton 

-  2,4-dioxo-6-ethoxycarbonyl-5- 

methyl  derivative  269 

Thienol  2,3<  Iquinoline 


-  4,5-Dihydtothienol2,3-c)quinolines 
Syntheaia 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  36 

Thienol  2,3-b]thiopliene 


-  Thieno|2,3-b]thiophenes 
Syntheaia 

-  of  the  Ring  Skeleton 

-  ^methyl  derivative  147  (1970) 

Thiq>in 


-  4,5-Didehydio-2,3,6,7-tetrahydio- 
thiepiiu 

Syntheaia 

-  from  Like  Ring  SkeUtona 

-  3,3,6,6-tetramethyl  derivative  244 
Thiete 


-  Thietes 
Reactiona 

-  Tranaformation  of  the  Ring  Skeleton 

-  thiete  1,1-dioxide,  thermolysis  62  (1888) 

-  Thietanes 
Syntheaia 

-  of  the  Ring  Skeleton 

-  2^thoxycarbony)-3-piperidino- 
2,4,4-trimethylthietane  1,1- 

dioxide  124 

Thiiiene 


-  Thiitanes 
Syntheaia 

-  of  the  Ring  Skeleton 

-  2,2-disubstituted  thiiranes 
from  thioketones  and 
dimethyl-methylenesulfurane 

S-oxide  1 16 

Thiocarbamic  Add  Esters 

-  O-Esters 
Syntheaia 

-  1-alkoxythiocarbonylimidazoles 
from  -thiocarbonyldiimidazole 


and  alcohols  106 

-  O-aryl  dimethylthiocarbamates 

from  phenols  and  dimethylthio- 
carbamoyl  chloride  104 

-  (M2,6-di-f-butyl-4-fluorophenyl) 

A’,^-dimethylthiocarbamate  598 

Reactiona 

-  O-aDcyl  dimethylthiocarbamates, 

thermal  fragmentation  107 

-  (7-aryl  dimethylthiocarbamates, 

thermal  rearrangement  104 


-  5^Estet8 
Syntheaia 

-  5-aryl  dimethylthiocarbamates 
from  the  O-aryl  esters  by 

thermal  rearrangement  104 

Reactiona 

-  5-aryl  Ar,Ar-dimethylthiocarb- 
amates  *  hydrogen  peroxide/ 

formic  add  278  (2053) 

Thiocarbamic  Acid  Halides 
Syntheaia 

- from  Ar,7V^disubstituted  thio- 

formamides  and  chlorine  385  (2150) 

-  /V-aOcyl-TV’-arylthiocarbamoyl 

bromides  from  A’-aDcylthio- 
formanilides  and  bromine  384  (2146) 

Reactiona 

- with  phenols  104 

-  diethylthiocarbamoyl  chloride 

-t-  aniUnes  108 

-  /VJV-dimethyUhiocarbamoyl 

chloride  2,6-di-f-butyl-4- 
fluorophenol  -*■  DBU  598 
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Thjocarbamic  Add  S^ulfoiutes 
Synthesis 

-  IV^-dimethylthiocaibamic  add 

5-tosylate  507  (2346) 

ThtocaibcMiic  Add  Esters 

-  0,0-Esters 
Synthesis 

-  0,0-dA»Ss.y\  thiocaibonates 

from  TV'JVT-thiocarbonyl- 
diimidazole  and  alcohok  106 

Thiocarboxiinidic  Add  Esters 
Synthesis 

-  alkyl  benzoylaminothioacetimi- 

date  hydrochlorides  from 
benzoylaminoacetonitrile, 
alkylmercaptans,  and  hydrogen 
chloride  623 

Thiocarboxylic  Add  Amide  SOxides 
Synthesis 

- from  thiocarboxamides  and 

hydrogen  peroxide  118 

Thiocarboxylic  Add  Amides 

-  General 
Synthesis 

- from  nitriles  and  thioacetamide  106 

-  IV^’-dimethylthiocarboxamides 

from  aminothiocarbonyl  phenyl 
sulfones  and  CH-addic  compoimds  314 

Reactions 

-  CycUzation  Reactions 

-  a^H-addiclV^-dialkylthiocarbox- 
amides  dialkylaminothio- 
carbonyl  phenyl  sulfones  + 

sodium  hydride  314 

-  without  CycUzation 

- with  ethyl  carbonochloridate  106 

-  with  trimethyloxonium  tetra- 

fluoroborate  585  (2415) 

-  AOuuiethioamides 
Reactions 

-  CycUzation  Reactions 

-  with  3-chloro-2-alkeniminium 

salts  654  (2509) 

-  vHthout  CycUzation 

-  A^-alkylthioformanilides  + 

bromine  384  (2146) 

-  TyUV-diaDcylphenylthioacetamides 

sodium  amide  489  (2275) 

-  Arenethiocarboxamides 
Synthesis 

-  benzamides  from  benzonitriks 
and  sulfurated  sodium  boro- 

hydride  529 

-  TVJV-dimethylarenecarboxamides 

from  arenes  and  dimethylthiocarb- 
amoyl  chloride  (-•-  aluminum 
chloride)  104 

Reactions 

-  CycUzation  Reactions 

-  TV-substitued  thiobenzamides 

+  carbon  suboxide  312 

-  ^^substituted  thiobenzamides 

+  malonyl  chloride  312 

-  without  CycUzation 

-  thiobenzamides  +  formaldehyde  34 

-  Cyanothiofomiamides 
Synthesis 

-  from^^-disubstituted  amino¬ 

thiocarbonyl  aryl  sulfones  and 
potassium  cyanide  314 

Thiocarboxylic  Add  Esters 


-  5^Esters,  General 
Synthesis  .. 

-  from  carboxylic  adds, 

mercaptans,  and  phosphoronitrile 
dichloride  106 

-  5-alkyl  thiocarboxylates  by 

C-alkylation  of  5-piperidino- 
methyl  thiocarboxylates  with 
CH-acidic  compounds  58  (1875) 

-  5-alkyl  thiocarboxylates 
from  carboxylic  adds  and 

trialkyl  trithioborates  106 

Reactions 

-  5-alkyl  thiocarboxylates  + 
lithium  alanate/aluminum 

chloride  106 

-  Aliphatic  Thiocarboxylic  Add 
5-Estets 

Synthesis 

-  5-alkyl  alkanethioates  from 
alkyl  1-alkynyl  sulfides  and 

aqueous  add  103 

-  5-aryl  thioformates  from  formic 
add,  benzenethiols,  and 

acetic  anhydride  213(2011) 

-  5-ethyl  2-alkyl-2-hydroxy- 

alkanoates  from  ketone  cyano¬ 
hydrins  and  ethylmercaptan  via 
ethyl  2-alkyl-2-hydroxy- 
alkanimidothioates  90  (1908) 

-  5-(  1-alkenyl)  thioacetates  from 

1-alky  nes  and  thioacetic  acid  105 

Reactions 

-  involving  the  Thioester  Group 

-  5-(-oxoalkyl)  butanethioates 

+  various  alkaline  tertiary 
phosphine  reagents  (desulfuriza¬ 
tion,  “sulfide  contraction”)  56  (1867) 

-  thioacetic  acid  5-esters  +  aUcyl 

haUdes  base  489  (2276) 

-  thioformic  add  5-esters  + 

phosphorus(V)  chloride  488  (2271) 

-  Arenethiocarboxylic  Acid  G-E^ers 
Synthesis 

- from  bis|thiobenzoyl] 

disulfide  and  sodium 

alkoxides  716  (2565) 

-  G-alkyl  arenethiocarboxylates 
from  arenes  and  0-alkyl 
thiocarbonochloridates  (■•- 

aluminum  chloride)  104 

-  Heterocyclic  Thiocarboxylic 
Acid  O-Estrn 

Synthesis 

-  0-ethyl  furan-3-thiocarboxylates 
from  ethyl  2-acyl-4-oxo- 
alkanoates  and  phosphorus(V) 

sumde  329  (2116) 

-  Miscellaneous  Thiocarboxylic 
Add  5-Esters 

Synthesis 

-  5-alkyl  (l-alkylthioaOcyl- 
thio)-thioacetates  from  5,5- 

dialkyl  acetals  and  ketene  384  (2145) 

-  5-^1  (l-alkoxyalkylthio)- 
thioacetates  from  f^alkyl- 

5-aryl  acetals  and  ketene  384  (2145) 

Thiocarboxylic  Add  Halides 

-  Arenethiocarboxylic  Add  Halides 
Reactions 

- with  arenes  (-•-  aluminum  chloride)  114 


-  thiobenzoyl  chloride  -i-  phthalo- 

monoperoxoic  acid  278  (2054) 

Thiocarboxylic  Adds 
Reactions 

-  with  arenesulfenyl 

chlorides  213  (2013) 

Thiocyanates 

-  Aryl  Thiocyanates 
Synthesis 

- from  arylthallium  bis- 

trifluoroacetates  and 
potassium  thiocyanate 
(+  U.V.  frradiation)  38 

ThiMthers 

-  General 
Synthesis 

-  from  Compounds  containing  the 
C-S-C  System 

- from  sulfoxides  and  sodium 

borohydride/cobalt(II) 

chloride  210  (1999) 

- from  thioacetic  add  5-esters, 

alkyl  halides,  and  base  489  (2276) 

Reactions 

- various  methods  of  oxidation  to 

sulfoxides  .  117 

-  with  ceriumOV)  ammonium 

nitrate  562 

- with  cumene  hydroperoxide/ 

base  508  (2351) 

-  with  dimethyl  sulfoxide 

(5-oxidation)  115 

- with  hydrogen  peroxide  507  (2348) 

- with  lithium  trimethoxy-  or 

tri-r-butoxyaluminum  hydride 

(no  readion)  233 

-  alkyl  thioethers,  of-acyloxy- 

lation  involving  organic  peroxides  21 

-  1-Alkenyi  Sulfides 
Synthesis 

-  from  Compounds  containing  the 
C-S-C  System 

-  l-aOcenyl  methyl  sulfldes  from 

diethyl  methylthiomethane- 
phosphonate  via  o-aDcylation, 
carbonyl  oleflnation,  and 
thermolytic  C-P  cleavage  113 

-  1-alkenyl  methyl  sulfides  from 
2-hydroxyalkyl  methyl  sulfides 

by  acidic  dehydration  117 

-  2-chloro- 1-alkenyl  methyl 

sulfides  from  1-alkenyl  methyl 
sulfides  and  thionyl  chloride  117 

-  styryl  sulfides  from  chloro- 

methyl  sulfides  via  phosphonyl- 
ation  and  Wittig  reaction  with 
benzaldehydes  113 

-  Formation  of  the  C-S-C  System 

-  l-aOcenyl  2-alkynyl  sulfides  from 

lithium  1-alkenethiolates  and 
l-bromo-2-aikynes  489  (2278) 

-  bis(3-aryl-3-oxopropenyl] 
sulfides  from  l-(3-aryl-3-oxo- 
propenyl)-pyTidinium  chlorides 

and  sodium  sulfide  325  (2098) 

-  bis|2-chloro-l,2-diphenyl- 

etlwnyl)  sulfide  311 

-  3-oxo-l-alkenyl  2-oxoalkyl 
sulfides  from  monothio-1,3- 
diketones  and  o-bromo- 

carbonyl  compounds  214  (2016) 
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Reactions 

-  involving  the  C-S-C  Group 

-  l-«lkenyl  alkyl  ethers, 
selective  S-alk)'l  cleavage  with 

sodium  or  lithium/ammonia  489  (2279) 

-  1-alkenyl  alkyl  sulTides  + 

benzoperoxoic  acid  321  (2083) 

-  1-alkenyl  alkyl  sulfides  + 

sodium  periodate  321  (2083) 

-  1-alkenyl  methyl  sulfides  + 

mercur^I)  chloride/aqueous 
acetonitrile  (C-S  cleavage)  113 

-  l-aDcenyl  methyl  sulfides  + 

sodium  periodate  117 

-  Alkyl  Aryl  Sulfides 
Synth^ 

-  from  Compounds  containing  the 
C-S^  System 

-  aryl  chloromethyl  sulfides  from 
aryl  methyl  sulfoxides  and 

hydrogen  chloride  209  (199S) 

-  methyl  aryl  sulfides  from 
arylthio-acetic  adds, 

photochemically  496  (2301) 

-  Formation  of  the  C-S-C  System 
- from  potassium  aQcylthiolates 

and  aryl  halides  (-•-  A^Af-dimethyl- 
acetamide)  1 1 2 

-  3-aryIthiopropanenitrUes  from 

thiophenols  and  acrylonitrile  120 

Reactions 

-  involving  the  C-S-C  Group 
- reduction  with  sodium/ 

ethanol/ammonia  415 

-  with  lithium  diphenylphosphide  112 

- with  lithium/methylamine  112 

- with  sodium  periodate  125 

-  1-Alkyn)rl  Sulfides 
Synthesis 

-  from  Compounds  containing  the 
C-S-C  System 

-  1-alkynyl  methyl  sulfides  from 

2- chloro-l-alkenyl  methyl 
sulfides  and  potassium 

hydroxide  117 

-  Formation  of  the  C-S-C  System 

-  2,4-dinitrophenyl  phenylethynyl 

sulfide  7 1 

Reactions 

-  involving  the  C-S-C  Group 

-  alkyl  l-aOcynyl  sulfides  + 

water  (+  acid)  (hydration)  103 

-  1-alkynyl  methyl  sulfides 

3- chlorobenzoperoxoic  acid  117 

-  not  involving  the  C-S-C  Group 

- with  carbonyl  chloride  213  (2010) 

-  alkyl  l-aOcynyl  sulfides 

ethanol  (-«-  ethoxide)  103 

-  aOcyl  1-alkynyl  sulfides  + 

sodium  amide  103 

-  Z-Alkynyl  Sulfides 
Synthesis 

-  Formation  of  the  C-S-C  System 

-  l-aDcenyl  2-aJkynyl  sulfides 

from  l-oOcenyl  ethyl  sulfides, 
lithium/ammonia,  and  1-bromo- 
2-alkynes  489  (2278) 

-  1-alkenyl  2-alkynyl  sulfides 
from  lithium  l-aOcenethiolates 

and  l-bromo-2-alkyne$  489  (2278) 

-  alkyl  1-aIkynyl  sulfides  from 
sodium  l-i^ynylthiolates  and 


alkyl  halides  103 

Reactions 

-  not  involving  the  C-S-C  Group 

-  l-aDcenyl  2-alkynyl  sulfides, 

thermal  cydization  513  (2372) 

-  Diakyl  Sulfides 
Synthesis 

-  from  Compounds  containing  the 
C-S-C  System 

-  from  5-alkyl  thiocarboxylates  and 
lithium  alanate/aluminum  chloride  106 

-  alkyl  chloromethyl  sulfides  from 

alkyl  methyl  sulfoxides  and  hy¬ 
drogen  chloride  209  (1995) 

-  alkyl  methyl  sulfides  from  alkyl- 
thio-acetic  acids,  photochemio 

aUy  496  (2301) 

-  1,2-diarylethyl  methyl  sulfides 

from  dibenzylmethylsulfonium 
tetrafhioroborates  and  sodium 
hydride  120 

-  2-hydroxyalkyl  methyl  sulfides 
from  2-oxoalkyl  methyl  sulfoxides 

and  lithium  alaiute  117 

-  Formation  of  the  C-S-C  System 

-  3-alkylthiopiopanenitriles  from 

alkylmercaptans  and  acrylo¬ 
nitrile  120 

-  dibenzyl  sulfides  from  benzyl 

bromides  and  sodium  sulfide  120 

Reactions 

-  involving  the  C-S-C  Group 
- reduction  with  alkali  metal/ 

ammonia  415 

- with  aDcenes  having  an 

olefinic  H-atom  (+  sulfuric 
acid)  441  (2225) 

- with  chloroamine/ammonia  125 

-  orCH-acidic  dialkyl  sulfides  + 

sulfuryl  chloride  718  (2573) 

-  dimethyl  sulfide  +  ammonia 

chlorine  321  (2086) 

-  dimethyl  sulfide benzyne  119 

-  Diaiyl  Sulfides 
Synthesis 

-  Formation  of  the  C-S-C  System 
- from  potassium  benzene- 

thiolates  and  aryl  halides 
(+ A^,Ar-dimethylacetamide)  112 

-  bisl3,5-di-f-butyl-4-hydroxy- 

phenyl]  sulfide  624 

-  l,3-bis-ldodecylthio}-benzene  112 

-  3,5-di-f-butyl-4-hydroxyphenyl 

phenyl  sulfide  624 

-  Miscellaneous  T3rpe8 
Synthesis 

-  1-alkylthioallenes  from  alkyl 
1-alkynyl  sulfides  and  sodium 

amide  103 

-  dichloromethyl  sulfides  from 

thioformic  acid  5-esters  and 
phosphorus(V)  chloride  488  (2271) 

-  l,3-dioxo-2-aIkyl  sulfides 
from  o-chloro-^icarbonyl 
compounds  and  mercaptans  710  (2543) 

-  trichloromethyl  sulfides  from 

thioformic  acid  5-esters  and 
phosphorus(V)  chloride  488  (2271) 

Thi^etones 

-  ^Amino-thioketones 
Reactions 

-  aryl  2-dimethylaminovinyl 


thioketones  +  phenylacetyl 

chloride  99  (1939) 

-  Dialkyl  Thioketones 
Synthesis 

-  thioacetone  113 

-  Diaryl  Thioketones 
Synthesis 

-  from  arenethiocarboxyUc  ack) 

chlorides  and  arenes  114 

- from  AMithiodiarylmethanimines 

and  carbon  disulfide  55  (1865) 

-  a,^Unaatuiated  Thioketones 
Synthesis 

-  /}-acylamino  derivatives  from 
l*-l,3-oxazinium  perchlorates 

and  hydrogen  sulfide  349 

Reactions 

-  aryl  2-dimethylaminovinyl 
thioketones  phenylacetyl 

chloride  99  (1939) 

Thiolactams  (General  and  Monocyclic) 

-  C, -Thiolactams 
Reactions 

- with  o-bromo-ketones  62  (1887) 

Thiollactones  (General  and  Monocyclic) 

-  General 
Reactions 

-  o-acylthioUactones acetamide  159 

-  o-acytthiollactones  +  guanidine  159 

-  o-acylthioUactones  +  hydrazine 

or  monosubstituted  hydrazines  161 

-  o-acylthiollactones  +  thiourea  159 

-  oe-acylthiollactones urea  159 

-  o-cyanothioUactones acetamide  159 

-  o-cyanothiollactones  guanidine  159 

-  o-cyanothiollactones  +  sodium 

ethoxide  156 

-  o-cyanothiollactones  +  thiourea  159 

-  o-cyanothiollactones  urea  159 

-  C4-Thiollactone8 
Reactions 

-  2-cyanoalkane-4-thiolides  + 
sodium  ethoxide  (rearrange¬ 


ment)  155 

-  2-(2-hydroxybenzylidene)- 

butane-4-thiolides,  photochemical 
rearrangement  169 

-  3-(/V’-phenylhydrazinocarbonyl- 

amino)-butane-4-thiolide,  thermal 
rearrangement  166 

-  2-ureidobutane-4-thiolides  + 

acid  166 

-  C, -Thiollactones 
Reactions 

-  2-cyanoalkane-5thiolides  + 

sodium  ethoxide  (rearrangement)  155 
Thiophene 


-  Thiophenes 
Synthe^ 

-  from  Like  Ring  Skeletons 

-  2-acetylthiophenes  from  thio¬ 
phenes  and  acetic  anhydride  538 

-  2-(2-alkynylthio)-thiophenes 

from  2-ethylthiothiophene, 
lithium/ammonia,  and  1-bromo- 
2-alkynes  489  (2278) 

-  2'(2-alkynylthio)-thiophene8 
from  lithium  thiophene-2-thiolate 

and  l-bromo-2-alkynes  489  (2278) 
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-  2-bromothiophene 

-  3-bromothiophenes  from 

432 (2186) 

2-bromothiophenes 

651 (2500) 

-  2,3-dibromothiophene 

546 

-  3,4-dibromothiophene 

-  dimethyhhiophenes  from 
dibromothiophenes  and  (1.) 
butylhthium,  (2.)  dimethyl 

546 

sulfate 

545 

-  tetrabromothiophene 

546 

-  tetramethytthiophene 

545 

-  2,3,5-tribromothiophene 

-  trimethylthiophenes  from 
tribromothiophenes  and  (1.) 
butyllithium,  (2.)  dimethyl 

546 

sulfate 

-  of  the  Ring  Skeleton 

545 

-  5-alky^-2-benzoy^3-phenylthio- 

phenes  from  l-oxo-l-phenyl-3- 
thionoaOcanes  and  co-bromo- 
acetophenone  (3  steps)  214  (2016) 

-  2>benzoyl-3,5-diphenylthio- 

phene  214  (2016) 

-  3,5-<iiphenyl-2-ethoxycarbonyl- 

thiophene  214  (2016) 

Reactions 

-  Fusion  of  New  Rings 

-  2-(2-alkynyl)-thiophenes, 

thermal  cycUzation  513  (2372) 

-  2-amino-S-cyanothk>phenes 

+  potassium  xanthate  269 

-  2r  and  3-(2-propynylthio)- 
thiophenes,  thermal  cycliza* 

tion  147  (1970) 


Reactions 

-  with  Retention  of  the  Ring  Skeleton 

-  tetrahydrothiophene  1,1-dioxide 

+  (1.)  base,  (2.)  benzaldehyde  123 

-  tetrahydrothiophene  1,1-dioxide 

+  (1.)  butyllithium,  (2.)  ethyl 
benzoate  123 

-  Tetrahydrothiophenium  Salta 
Synthesis 

-  from  Like  Ring  Skeletons 

-  1-alkyltetrahydrothiophenium 
salts  from  tetrahydrothiophene 
and  alkenes  having  an  oleflnic 

H-atom  441  (2225) 

Thioaemicaibazidea 
Reactions 

-  1,4-disubstituted  thiosemi- 
carbazides  nitrous  acid  61  (1886) 

-  thiosemicarbazide  +  aryl 
(heteroaryl)-glyoxal-l- 

oximes  281 (2066) 

ThkMultonic  Add  Eaten 

-  S-Eaten 
Synthesis 

- various  methods  128 

-  S-alkyl  methanethiosulfonates 
from  sodium  methanesulflnate, 
dialkyl  disulfide,  and  silver 

nitrate  586  (2420) 

-  S-aryl  arenethiosulfonates 
from  arenesulfonic  add 

hydrazides,  thermally  267 

-  S^2-carboxyphenyl)  2-carboxy- 
benzenethiosulfonate  from  2- 


carbony)-2-pyTidyl)-thiourea  + 
sodium  ethoxide  308 

-  ^-ethoxycarbony)-A^'-(2-pyridyl)- 

thioureas  sodium  ethoxide  308 

-  without  CycUzation 

-  yV-alkyl-A^’-aminocarbonylthioureas 

trichloro-l,3,5-triazine  326  (2105) 

-  Malkyl-Ar-aminoiminomethyt- 
thioureas  trichloro-1,3,5- 

tfiazine  326  (2105) 

-  A^alkyl-^aminothiocarbony)- 
thioureas  +  trichloro-1,3,5- 

triazine  326  (2105) 

-  A^alkyKaryl)-7V’-carboximidoy)- 
thioureas  trichloro-1,3,5- 

triazine  326  (2105) 

-  ^’-aminocarbonykA^arylthio- 
ureas  +  trichloro-1,3,5- 

triazine  326  (2105) 

-  TV’-aminoiminomethyl-A^ 

arylthioureas  +  trichloro- 

1,3,5-triazine  326  (2105) 

-  J\^-aminothiocarbonyl-7V- 

arylthioureas  trichloro- 

1,3,5-triazine  326  (2105) 

-  ^r^-disubstituted  thioureas 

diethyl  diazenedicarboxy- 
late  718  (2570) 

Titanium  Alkoxidea 
Reactions 

-  titaniumGV)  alkoxides 

aldehydes  ketene  608 

-  titaniumOV)  alkoxides  + 

ketones  ketene  608 


-  with  Retention  of  the  Ring  Skeleton  mercaptobenzoic  add  and  1,4,5-Tiiazabicycloi4.1.0]heptane 

-  thiophene  1,1-dioxide  +  sulfuryl  chloride  110 

pentacarbonyliron  444  (2235)  -  S-methyl  alkanethiosulfonates 

-  2,5-Dihydrothiophenium  Saha  from  alkyl  chloromethyl  sulfides  i 

Synthesis  and  dimethyl  sulfoxide  128  i 


-  of  the  Ring  Skeleton 

-  2,5-diphenyl-2,5-dihydrothio- 

phenium  2,4,6-trinitrobenzene- 
sulfonate  112 

-  4,5-Dihydiothiophenes 
Synthesis 

-  from  Like  Ring  Skeletons 

-  from  2-acetoxytetrahydro- 

thiophene,  thermally  1 1 

-  2-amino-3^thoxycarbonyl 
derivatives  from  2-cyanoalkane- 
4-thiolides  and  (1.)  sodium 

ethoxide,  (2.)  add  156 

-  2-tetrahydro- 2-thienyl  derivative  1 1 

-  of  the  Ring  Skeleton 

-  2,4-diphenyl-5-ethoxycarbonyl- 
4-hydroxy  derivatives  from  1,3- 
diphenyl-l-oxo-3-thionopropane 
and  ethyl  o-bromocarboxylates 

(2  steps)  214  (2016) 

Reactions 

-  Fusion  of  New  Rings 


Reactions 

- with  gem-dimercapto  compounds  102 

Thiourea  and  Deihrathm 

-  General 

Reactions 

-  without  CycUzation 

- with  dimethyl  sulfoxide  437  (2207) 

-  M^-<lisubstituted  thioureas 
+  triphenylphosphine/carbon 
tetrachloride/triethylamine  146  (1966) 

-  Thiourea  and  Carbo-Substituted 
Thioureas 

Synthesis 

-  from  Compounds  of  the  Same 
Oxidation  State 

- from  ureas  and  phosphorus(V) 

sulfide  647  (2484) 

-  iV-ethoxycarbonyWV'-(2-ethoxy- 

carbonyl-3-pyridyl)-thiourea  308 

-  A^ethoxycarbonyl-7V’-(2-pyridyl)- 
thioureas  from  ethoxycartenyl 
isothiocyanate  and  2-amino- 


-  l,4,S-Triazabicyclo[4.1.0|hepta- 

3,5-dienes 

Synthesis 

-  of  the  Ring  Skeleton 

-  Troxo  derivatives  from  3- 
methoxy-2/f-azirine,  hydrazine, 

and  methyl  2-oxoalkanoates  449  (2256) 
l,44*Triazabicyclo(4.2.0]octane 


-  l,4,S-Triazabicyclo(4.2.0)oct»- 
34-dienes 

Synthesis 

-  of  the  Ring  Skeleton 

-  2-0X0  derivatives  from  O- 

methyl-3-propanelactim, 
hydrazine,  and  methyl  2-oxo¬ 
alkanoates  449  (2256) 

1,2,3-Triaziiie 


-  2-bromomethyl-3-cthoxy- 
carbonyl  derivatives,  thermal 
lactone-ring  closure 

-  Tetrahydrothiophenes 


pyridines 

-  symmetrical  thioureas  from 
157  //4^’-thiocarbonyldiimidazole 
and  primary  amines 


308 

106 


Synthesis 

-  from  Like  Ring  Skeletons 

-  2-benzoyltetrahydrothiophene 

1,1-dioxide  123 

-  2-(flt-hydroxybenzyl)-tetrahydro- 


Reactions 

-  CycUzation  Reactions 

-  ^-ethoxycarbony l-7V’-( 2-ethoxy- 
car  bony)- 3-pyridyl>thioureas 

+  sodium  ethoxide  308 


-  1,2,3-Triazines 
Synthesis 

-  of  the  Ring  Skeleton 

-  4,5,6-triphenyl-l,2,3-triazine  686 


123  -  JV-ethoxycarbonyl-^’-( 3-ethoxy- 
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1,2,4-Triaziiie 


-  1,2,4-Tiiiziiiet 
Synthetii 

-  from  Uke  Ring  SkeUtont 

-  5-chk)ro-6-ethoxycarbonyl- 

1.2.4- tTiazine$  from  6-ethoxy- 
carbonj^5-oxo-4,5-<lihy<iro- 

1.2.4- triazine$  and  phosphorus(V) 

chloride  172 

-  of  the  Ring  Skekton 

- from  amidrazones  and  vie- 

diketones  275  (2041) 

Reactions 

-  Fusion  of  New  Rings 

-  5-chloro-6-ethoxycarbonyI- 

1.2.4- triazine+  1,2-bis- 

|methylamino)-ethane  172 

-  5-chloro-6-ethoxycarbonyl- 

1.2.4- triazines  carboxamidines  1 72 

-  5-chk)ro-6-ethoxycarbonyl- 

1.2.4- triazines  +  AT^’-diinethyl- 

urea  172 

-  5-chloro-6-ethoxycarbonyl- 

1.2.4- triazine  hydrazine  172 

-  1,2,4-TriaziiieyV-Oxides 
Synthesis 

-  of  the  Ring  Skekton 

- from  o-hydrazonooximes  and 

triethyl  orthocarboxylates  450  (2262) 

-  2,3,4^Tetrahydio-l,2,4-tiiazinee 
Synthesis 

-  of  the  Ring  Skekton 

-  6-aryl(heteroaryl)-5-oxo-3-thiono 

derivatives  from  aryKheteroaryl)- 
glyoxal- 1-oximes  and  thiosemi- 
carbazide  281  (2066) 

-  Hexahydio-l,2,4-tiiaziiie8 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,6-dioxo-4-(2*hydroxy-  or  2- 
mercaptoethyl)-i-phenyl  derivative  166 

l,3^Tiiazine 

‘N^N> 

.y, 

-  1,3,5-Tiiazine8 
Synthe^ 

-  of  the  Ring  Skekton 

- from^-(l,l-dichk>roaIkyl)-l- 

chloroaOcanimines  603 

-  2,4,6-triaryl-l,3,5-triazines  from 

2.4.5- triarylimidazoles,  oxygen, 

and  ammonium  acetate,  photo- 
chemically  62  (1890) 

Reactions 

-  vrith  Retention  of  the  Ring  Skekton 

-  amino-l,3,5-triazines  +  oxalyl 

chloride  148  (1976) 

-  Transformation  of  the  Ring  Skekton 

-  1 ,3,5-triazine  +  )V-methyI-/V-phenyl- 

aminoacetonitrile  513  (2371) 

-  l,2-Dihydio-l,3,5-tiiaziiiet 
Synthesis 

-  of  the  Ring  Skekton 

-  1,6-disubstituted  2-oxo-4-phenyl 
derivatives  from  AT-dichloro- 


methylenebenzamide  and  N’~ 
substituted  carboxamidines  62  (1889) 

-  Ilexah)rdio-l,3,S-tiiazines 
Synthesis 

-  of  the  Ring  Skekton 

-  l,3,5-tris(methylsulfonyl) 

derivative  30 

( l,2,4|Triazino(4,3-a)azepine 


•Ofj: 


-  4,6,7,8,9,10-Hexahydro-|l,2,4|* 
tiiazino(4,3-«]azepines 

Synthesis 

-  of  the  Ring  Skekton 

-  4-0X0  derivatives  from  7-hydrazino- 
3,4,5,6-tetrahydro-2/f-azepine 

and  ethyl  o-oxocarboxylates  98  (1933) 

l,2,4-Tiiazino|5,6-e]i  l,4]diazepine 


-  6,7,8,9-Tetiahydio-5/f-l,2,4-triazino- 
|5,6-e)[  l,4]dia^ines 

Synthesis  ' 

-  of  the  Ring  Skekton 

-  5,8-dimethyl-9-oxo  derivatives 

from  5-chloro-6-ethoxycarbonyl- 
pyrimidines  and  l,2-bis| methyl- 
amino  )-ethane  172 

1 ,2,4-Triazinol  3,44]iaoquinoline 


-  4i¥-l,2,4-Triazino|3,4Hi]isoquinolines 

Synthes 

-  of  the  Ring  Skekton 

-  4-0X0  derivatives  from  1-hydrazino- 

isoquinoline  and  ethyl  o-oxo- 
carboxylates  98  (1933) 

I  l,2,4rrriazinol3’,4’:5,l  11 1,2,41 
triazolol  3,27«lisoqulnoline 


-  ll»|l,2,4lTiiazino(3\4’:S,lh 

I  l,2,41triazolo|  3,2^1  liaoquinolines 
Synthesis 

-  of  the  Ring  Skekton 

-  1 1-0X0  derivatives  from  3-hydrazino- 

1,2,4-triazolol  3,4-alisoquinoline 

and  ethyl  oe-oxocartexylates  98  (1933) 
1,2,3-Tiiazole 


1/y-  2H- 

-  1,2,3-Tiiazoles 
Synthesis 

-  from  Like  Ring  Skeletons 

-  alkyl  3-(l,2,3-triazol-4-yl)- 
aOcanoates  from  3-(l,2,3- 


triazol-4-yl)-propenals  724  (2595) 

-  3-aminomethy)-l-pheny)- 

1,2,3-triazoles  from  4-amino- 
3-aminomethyl-l-pheny)-4,5- 
dihydro-l,2,3^triazoles  651  (2501) 

-  of  the  Ring  Skekton 

- from  alkynes  and  sodium 

azide  215  (2020) 

-  5-diethylamino-4-methyl-l- 
sulfonyl-l,2,3-triazoles  from 
1-diethylaminopropyne  and 

sulfonyl  azides  373 

-  4-diphenyloxophosphinyl-5- 

hydroxy^  1,2, 3-triazole  366 

-  5-ethoxy- 1-sulfonyl  derivatives 
from  ethyl  1-propynyl  ethers 

and  sulfonyl  azides  372 

-  2»1, 2,3-Triazoles 
Synthesis 

-  from  Like  Carbon  Skektons 

-  5-acetyl-4-methyl-2-phenyl- 

2ff-l,2,3-tTiazoie  477 

-  of  the  Ring  Skekton 

-  5-carboxy-4-methyl-2-(4- 
methylphenyl)-2W-l,2,3- 

triazole  475 


-  5-carboxy-4-methyl-2-phenyl- 

1.2.3- 2ff-triazole  475 

-  4-methyl-2-phenyl-5-phenyl- 
aminocarbonyl-2tf-l,2,3- 

triazole  475 

-  5-phenyl-4-trimethylsilyl-2W- 

1.2.3- triazole  294 

-  4,5-Dihydio-l,2,3-triazole8 
Synthesis 

-  of  the  Ring  Skekton 

-  5-amino-4-aminomethyl-l- 
phenyl  derivatives  from 
secondary  amines,  acrolein, 

and  azidobenzenes  651  (2501) 

1,2,4-Triazole 


-  1,2,4-Tiiazoles 
Synthesis 

-  from  Like  Ring  Skektons 

-  4-(l-benzoylamino-2-oxo- 
alkyl)-l,2,4-triazoles  from 

1 ,2,4triazole  and  N-i  1-chloro- 
2^xoalkyl)-benzamides  380 

-  of  the  Ring  Skekton 

- fromAKl>l'<lichloroaIkyI)-l- 

chloroaDcanimines  and  mono- 
substituted  hydrazines  604 

-  3-alkyl-l,2,4-triazoles  from 
4,6-diethoxypyrimidines  and 

aqueous  hydmine  215  (2021) 

-  5-amino-3<3-hydroxypropyl)- 

1,2,4-triazole  151 

-  5-amino-3-(3-oxo-3-phenyl- 

propyl)-l,2,4triazole  151 

Reactions 

-  Fusion  of  New  Rings 

-  3-amino-l,2,4-triazole  + 

2-acetyl-4-butanolide  165 

-  3,5-diamino-l,2,4-triazo)e 

+  acyloins  510  (2362) 

-  with  Retention  of  the  Ring  Skekton 
- with  A^-(l-chloro-2-oxoalkyl)- 

benzamides  380 
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l,2,4-Tiiazolo(4,34]azepi]ie 


-  6,7,8,9-Tetnhydio-S^-l,2,4- 
triazok>l4,34]azepines 

Synthetit 

-  of  the  Ring  Skeleton 

-  from  7-methoxy-3,4,5,6-tetr8- 
hydio-ltf-azepine  and 

carboxylic  acid  hydrazides  173 

l,2,4'Triazolo(3,4-a]isoqiiinoline 


-  1,2,4-Ttiazolo|3,44li8oquinoline8 
Reactions 

-  Fusion  of  New  Rings 

-  3*hydrazino  derivative  +  ethyl 

aH>xocarboxylates  98  (1933) 

1,2,3-Triazolo(  l,5-0]pyiidine 


-  1,2,3-Tiiazolo(l^]pyiidine8 
Synthesis 

-  ftom  Like  Ring  Skeletons 

-  alkyl  2-methyl-3-(l,2,3- 

triazolo[  l,S«]pyrid-3^yl)- 
propanoates  724 

1^4-Ttiazolo[  l,5-a]pyrimidine 


-  4,8-Dihydto-l,2,4-ttjazolo(l^]- 
pytimkliiies 

Synthesis 

-  of  the  Ring  Skeleton 

-  4-0X0  derivative  165 

Tribenzola,e,/]cyclododecene 


-  5,6,1 1,12,17,18-HexadehydfOtribenzo- 
(a,«,/]cyciododecenes 

Synthesis 

-  from  like  Ring  Skeletons 
- from  a  bromohydro  precursor 

and  potassium  r-butoxide  242 

-  of  the  Ring  Skeleton 

- from  copper  o-iodophenyl- 

acetylenide  251 

Tricyclo(  3. 1.0.0^]hexane8 

•<b>> 

S  ( 


Synthesis 

-  of  theming  Skeleton 

- from  cyclopropene  derivatives, 

thermally  or  bv  irradiation  683 

Tricyclo[4.2. 1  .O*’*lnonane 


-  Tricyclo(4.2.1.0^1nonanes 
Synthesis 

-  of  the  Ring  Skeleton 

-  3,3,4,5-tetrahydro  exo-derivat- 

ives  from  3,4-dihalobicyclo- 
(3.2.1)oct-2-enes  and  dihalo- 
carbenes  485 

Tricyck>|4.2. 1.0*’*]nonane 


-  Tricyclo[4.2.1.0***)nonane8 

Synthesis 

-  from  Like  Ring  Skeletons 

-  exo  derivative  by  reduction  of 

corresponding  halo  compounds  485 

-  of  the  Ring  Skeleton 

-  3,3-dihalo  exo-derivatives  from 

bicyclo[3.2.1)oct-2-ene  and 
dihalocarbenes  485 

-  3,3,4-trichloro  exo-derivative  485 

Tricyclo[  3.2.1  .O^*)octane 


-  Tricyclo[3.2.1.0^*]octane8 
Synthesis 

-  of  the  Ring  Skeleton 

- from  norbornene  and  benzyl- 

iodomethylmercury  494  (2295) 

-  Tticyclo(3.2.1.0*’*]oct-6-ene8 
Synthesis 

-  of  the  Ring  Skeleton 
- from  cyclopropenes  and 

cyclopentadienes  678,  681,  682 

Tricyclo(4.4.1.0’’*]undecane 


-  Tticyclo|4.4.1.0'’*)undeca- 
3,8-^ne8 

Synthesis 

-  of  the  Ring  Skeleton 
- from  1,4,5,8-tetrahydro- 

naphthalene  and  benzyliodo- 


methylmercury 

ripvrlrtl#i.2  1 


Tricyclo(6.2.1.0  ’  lundecane 


494  (2295) 


-  Tricyclo(6.2.1.0'’*]undeo-S-enes 
Synthesis 

-  of  the  Ring  Skeleton 

-  9-hydroxy-2-methyl-7-oxo 

derivative  496  (2302) 

Trinitriles 
Synthesis 

-  l-amino-3-nitrilopropyiidene- 


malodinitrile  504  (2336) 

-  l-phenyl-3,4,4-tricyanobutenyne  74 
Triols  (including  O-Piotected 

Derivatives) 

Synthesis 

-  1,3-di-O-acetylglycerol  326  (2101) 
Triphenylene 


-  1,2-Dihydrotriplienylenes 

Synthesis 

-  of  the  Ring  Skeleton 

-  3,4-dimethyl-l,2-dihydrotri- 

phenylene-l,2-dicarboxylic 
anhydride  689 

Ttisulfides 

Synthesis 

- from  hydrogen  disulfides  and 

sulfenyl  chlorides  111 

1,3,5-Trithiane 


Synthesis 

-  of  the  Ring  Skeleton 
- from  aldehydes  and  bis- 

[mercaptomethyl]  sulfides  654  (2511) 
Trithioboric  Acid  ^ers 
Synthesis 

- from  mercaptans  and  sulfurated 

sodium  borohydride  529 

-  trialkyl  trithioborates  from 
sodium  borohydride,  sulfur, 

and  mercaptans  108 

Reactions 

-  with  aldehydes  -  529 

-  with  carboxylic  acids  106 

- with  ketones  529 

-  trialkyl  trithioborates + 

aldehydes  and  ketones  108 

-  trialkyl  trithioborates 

methyl  arenesulfenates  210  (1998) 
Trithiocubonic  Add  Ester  S*-Oxides 
Synthesis 

- from  trithiocarbonic  add 

esters  and  peroxoic  acids  118 

Trithiophosphonic  Add  Anhydrides 
Reactions 

- with  ynamines  421 

TropyHum  Salts 
Synthesis 

-  aminotropylium  salts  from 
methoxytropylium  salts  and 

alkyl- or  dialkylamines  491  (2285) 

-  heptachlorotropylium 

tetrachloroaluminate  554 

Reactions 

-  heptachlorotropylium  tetra¬ 

chloroaluminate  +  2,6-di-f- 
butylphenol  554 

-  heptachlorotropylium  tetra- 

chloroalumiiuite  phenol  554 

-  methoxytropylium  salts  + 

alkyl-  or  dialkylamines  491  (2285) 
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Undk 

see;  Tetiahydiopyrimidines 

Um  and  Derivaiim 

-  Ufaa  and  Caibo^ubetituted  Uieas 

Synthetit 

-  from  Compoundi  of  Lower 
Oxidation  State 

-  ^^-diarylureas  from  carbon 
monoxide,  anilines,  and 

oxysen  441  (2222) 

-  from  Compound!  of  the  Same 
Oxidation  State 

- from  thioureas  and  dimethyl 

sulfoxide  437  (2207) 

-  A’JV'-bisJ  l-(A,A-difluoroamino)- 
aUcyll-UTeas  from  urea  and 
fem-difluoroaminohydroxy- 

alkanes  146  (196S) 

-  A’,)V’-bislA,A-difluoroamino- 

methyl)-urea  145  (1964) 

-  AJV’.diethyl-AK5,5-dimethyl- 

l,3-dioxan-2-yl]^ea  418 

-  A’-(2-oxotetrahydro-3-furanyl)- 

ureas  from  2-i80cyanato-4- 
butanoiide  and  primary  amines  166 

-  A-(2-oxotetrahydro-3-thienyl)- 

ureas  from  2-i80cyanatobutane-4- 
thiolide  and  primary  amines  166 

Reactions 

-  CycUzation  Reactions 

-  A,Ar’-di-f-butylurea  +  carbonyl 

chloride/pyridine  386  (2155) 

-  without  CycUzation 

-  )V,Ar-diethylurea  +  5,5-dimcthyl- 

2-triethylaminio- 1 , 3-dioxan 
tetrafluoroborate  418 

-  )V,^-disub$tituted  ureas, 

dehydration  with  triphenyl- 
phosphine/carbon  tetrachloride/ 
triethylamine  1^  (1966) 

-  tetrasubstituted  ureas 

phosphorus(V)  sulfide  647  (2484) 

Vitamiiu  and  Relatives 

-  L-Ascwbic  Add  (Vitamin  C) 

Reactions 

- with  benzyl  chloride/dimethyl 

sulfoxide  (3-t>-benzylation)  187 

- with  benzyl  chloride/water 

(2-C-benzylation)  187 


-  Vitamin  A 

Synthesis 

- from  ethyl  vhamin-A-carboxy- 

late  and  sodium  diethoxyethyl- 
aluminum  hydride  226 

-  VUamin-A  Derivatives 

Synthesis 

-  vitamin-A  acetate  592 

Reactions 

-  ethyl  vitamin-A-carboxylate  + 

sodium  diethoxyethylaluminum 
hydride  226 


Xanthene 


-  1, 2,3,4, 4a,9a-Hexahydioxanthenes 
Synthesis 

-  of  the  Ring  Skeleton 

-  4a-morpholino-7>nitro  derivative  226 

-  l,2,3,4>Tetrahydroxanthenes 
Synthesis 

-  from  Like  Ring  Skdetons 

-  7-nitro  derivative  265 

-  Xanthenes 
Synthesis 

-  from  Like  Ring  Skeletons 
- from  xanthone  and  lithium/ 

ammonia  637  (2443) 

-  9-cyanoxanthene$  from  9- 

hy^oxyxanthenes  and  (1.) 
thionyl  chloride,  (2.)  copper(l) 
cyanide  505  (2340) 

-  T^thones 
Synthesis 

-  of  the  Ring  Skeleton 

- from  2-phenoxybenzoic  add 

and  polyphosphoric  acid  613 

Xanthic  (Ximthogenk)  Add  Esters 
see:  Dithiocarbonic  Acid  Esters 


Ynamines 

-  General 
Synthesis 

—  l-amino-2-arylacetylenes  from 
arylacetylenes,  secondary 


amines,  and  copper(l)  chloride 
(+ oxygen)  71 

-  dialkylaminophenylacetylenes 
from  A,A-dujkylphenylthio- 
acetamides  and  s^um 

amide  489  (2274) 

-  1-diethylamino-l-alkynes 
from  1,1-difluoro-l-alkenes 

and  lithium  diethylamide  51  (1852) 

Reactiosu 

-  CycUzation  Reactions 

- with  cyclopropene  derivatives  684 

- with  sulfonyl  azides  372 

- with  triapentafulvenes  687 

- with  trithiophosphonic  add 

anhydrides  421 

-  l-dialkylamino-l>alkynes  + 
/V-phenyl-l-alkenimines 

(ketene /V'phenylimines)  149  (1978) 

-  l-(dialkylamino>-  or  !• 
(alkylarylamino)-l-alkynes 

+  carbon  dioxide  244  (1959) 

-  without  CycUzation 

-  Hdialkylamino)-  or  HaOcyl- 

arylamino)-l-alkynes  +  carbon 
dioxide  144  (1959) 

-  Miscellaneous  Types  and  Individual 
Compounds 

Synthesis 

-  l-amino-3-oxo-l-alkyne$  from 

acyl  chlorides  and  lithium 
aminoacety  lenides  571 

-  diphenylethynylamine  60  (1881) 

Reactions 

-  CycUzation  Reactions 

-  l-amino-3-oxo- 1-alky nes  + 

arenesulfonyl  azides  571 

-  1-diethylaminopropyne  + 
trithiophosphonic  acid  anhydrides  421 

-  l-dimethylamino-3-oxo- 
alkynes  +  propynal  (-•-  zinc 

chloride)  145  (1962) 

-  without  CycUzations 

-  l-amino-3^xo-l-alkynes  + 

arenesulfonyl  azides  571 

-  1-aminopropynes,  chain 
elongation  with  (1.)  butyl- 

fithium,  (2.)  aDcyl  haUdes  707  (2532) 
Zeatins 
see:  Purines 
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REACTION  INDEX 


Acylation 

-  C-Acylation 
Replacement  of  Hydrogen 

-  with  Acyl  Halides 

-  with  little  or  no  catalyst  S33 

-  2-alkylthiocaibonylpyrroles  +  acyl 

halides  447  (2249) 

-  arenes -i- acyl  chlorides  533-542 

-  arenes  acyl  chlorides  +  trifluoro- 

methanesuifonic  acid  494  (2297) 

-  carboxylic  acid  esters  +  acyl 

chlorides  58  (1874) 

-  3-chlorocarbonyl-2-phenyl-5,6-di- 
hydro-4/(-py tans  and  -thiapyrans  158 

-  cycloheptatriene  acyl  chlorides 

54  (1861) 

-  furan  +  8-methoxy-8-oxooctanoyl 

chloride  467 

-  S-heteroarenes acyl  chlorides  538,536 

-  S-heteroarenes  acyl  iodides  542 

-  with  Carboxylic  Acids 

-  arenes  +  chloroacetic  acid  +  poly- 

phosphoric  acid  498  (2312) 

-  with  Carboxylic  Acid  Esters 

-  alkyl  sulfones  (1.)  butyllithium 

(2).  ethyl  benzoate  123 

-  2-oxo-2,3^ihydtoindoles  +  ethyl 
2-hydroxybenzoate  sodium 

hydride  164 

-  tetrahydrothiophene  1,1-dioxide  + 

(1.)  butyllithium,  (2.)  ethyl  benz- 

oatd  123 

-  with  Carboxylic  Anhydrides 

-  with  little  or  no  catalyst  533 

-  4a-alkyl-l,2,3,4-tetrahydro- 

4a/(-carbazoles  acetic  an¬ 
hydride  580  (2394) 

-  arenes  534-540 

-  1-diazoalkanes  +  carboxylic  anhy¬ 
drides  in  situ  353 

-  Oheteroarenes  538,  540 

-  S-heteroarenes  536,  538,  540 

-  methyl  8-(2-furyl)-octanoate  + 

acetic  anhydride  467 

-  with  Nitriles 

-  2-alkyl-2-iithio-l,3-dithianes 

benzonitrile  108 

-  with  Acyl  Halides 

-  benzene  benzoylaminoacetyl 
chloride  +  aluminum  chloride  587  (2424) 

-  with  Carboxylic  Acid  Esters 

-  phenylacetonitrile  +  ethyl  acetate 

+  sodium  ethoxide  646  (2480) 

Replacement  of  other  Substituents 

-  bis(trimethylsilyl)-acetylene  + 

acyl  halides/aluminum  chlor¬ 
ide  501  (2321) 

-  a,(.>-bis(trimethylsilyl)-di- 
and  polyacetylenes  +  acyl 
chlorides/aluminum  chloride  501  (2321) 

-  ethyl  o-lithiodiazoacetate  -*■  benzoyl 

chloride  357 

-  lithium  aminoacetylenides  +  acyl 

chlorides  571 

-  lithium  cclithiocarboxylates  + 


methylacetate  +  chlorotrimethyl- 
silane  497  (2308) 

-  non-terminal  u^tetrahydropytan-2- 
ylalkynes  acetyl  chloride/acetic 

acid  567 

-  phenylsulfonylformhydroximic 

acid  amides  +  acyl  chlorides  559 

-  )V-Acylation 

see  also:  Amidation,  Peptide  Coupling 
Additive  Acylation  (without  Reduction 
of  the  Substrate) 

-  benzil  bis[phenylimine|,  sodio  deriva¬ 
tive,  +  methyl  benzoate  447  (2247) 

Replacement  of  Hydrogen 

-  with  A  cyl  Halides 

-  5,6-diphenyl-2,3-dihydropyrazine 

+  acetyl  chloride  440  (2218) 

-  2-methoxy-4,5,6,7-tetrahydroaze- 

pine  acetyl  chloride  81 

-  with  Aldehydes 

-  alkylamines  +  aldehydes  +  manganese- 

(IV)  oxide  643  (2470) 

-  diaUcylamines  aldehydes  +  man- 

ganese(lV)  oxide  643  (2470) 

-  with  Carboxylic  Anhydrides 

-  primary  amines  3-nitrophthalic 

anhydride  506  (2342) 

Replacement  of  other  Substituents 

-  trialkylamines  -v  acetic  anhydride 

716  (2563) 

-  )V-(trimethylsilyl>triphenylphos- 

phine-imine  +  acyl  chlorides  969 

-  O-Acylation 
Additive  A  cylation 

-  5-aminopentadienals  +  acyl 

bromides  713' (2552) 

-  3-aminopropenals  +  acyl 

bromides  713  (2552) 

Replacement  of  Hydrogen 

-  with  Acyl  Halides 

-  dihydroxyacetone  acyl  chlo¬ 
rides  326  (2101) 

-  with  N-Benzoylimidazole 

-  methyl  4,6-O-benzylidene-a-D- 

altropyranoside  )V-benzoyl- 
imidazole  83 

-  with  Carboxylic  Anhydrides 

-  sterically  hindered  alcohols  carb¬ 

oxylic  anhydrides  4-dimethyl- 
aminopyridine  619 

-  sterically  hindered  alcohols  *  carb¬ 

oxylic  anhydrides  *  4-pyrrolidino- 
pyridine  619 

Replacement  of  Other  Substituents 

-  silver  diethyl  phosphate  +  acyl 

chlorides  715  (2561) 

-  dilithium  nonane-4,6-diolate  -i- 

phthalic  anhydride  200 

-  i^Acsrlation 

-  with  Acyl  Halides 

-  trialkyl  pho^hites  acyl  chlor¬ 
ides  211  (2001) 

Acyl  Cleavage 

-  deavage  of  a-Diazo-Mkarbonyl 
(Compounds 


-  alkyl  2-diazo-3-oxobutanoates 

strong  base  361 

-  a-diazo-0  diketones  -v  strong  base  361 

-  2-diazo-3-oxobutanoic  acid  piper- 

idide  strong  base  361 

-  Cleavage  of  l-Diazo-2-oxoalkyl- 
sulfones 

-  aryl  l-diazo-2-oxopropyl  sulfones 

-«■  strong  base  361 


AcyKkoup  Exchange 

-  2-acetyl-4-butanolide  2-methoxy- 

benzoyl  chloride  +  magnesium  165 

o-Acyilactam  Rearrangement 

-  survey  153 

ot-Acyllactone  Rearrangement 

- survey  153 

Acyloin  Reaction 

-  Acyloin  Cknipling  of  Aldehydes 

-  2-formylbenzimidazole  +  potassium 

cyanide/dimethylformamide  188 

-  a-oxo-aldehydes  +  potassium 

cyanide  1 87 

-  Acyloin  (Coupling  of  Esters 

-  dimethyl  6-dodecynedioate  + 

sodium  25 1 


1-Acyloxyalkylation 

-  C-(l-Acyloxyalk)rlation) 

Reductive  I-Acyloxyalkylation  of 

Carbon  Multiple  Bonds 

-  1-acetoxycycloalkenes  (1.)  diiso- 
butylalane,  (2.)  acetic  anhydride  695 

Replacement  of  Halt^en 

-  l-bromo-2-alkenes  ethoxycarbonyl- 

methylcopper  in  sfru  503  (2330) 

Replacement  of  Hydrogen 

-  1-hexene  +  formaldehyde  aceto¬ 
nitrile  502  (2326) 

Acjrloxy-  and  Hydroxynitration 

-  of  Alkenes 

-  alkyl  2-alkenoates  nitric 

acid  585  (2414) 

Acyloxylation 

-  C-Acyloxylation 

Replacement  of  Halogen 

-  1,3-diaryl-dioxohalopropanes 
potassium  acetate/acetic  anhydride  182 

Replacement  of  Hydmgen 

-  using  or  involving  organic  per¬ 
oxides  1 

-  V-acyl-L-tyrosine  methyl  esters 

dibenzoyl  peroxide  433  (2191) 

-  alkanoic  acids  (linear  or  a-branched) 

*  thallium(lll)  acetate  (self-acyl- 
oxylation)  326  (2103) 

-  l-amino-5,5-dimethyl-3-oxocyclo- 

hexenes  dibenzoyl  peroxide  186 

-  1-amino- 3-0X0- l-alkenes  +  lead(IV) 

acetate  185 

-  ethyl  3-amino-2-butenoates  di¬ 
benzoyl  peroxide  185 

-  l-methoxy-3-oxo- l-alkenes  +  lead- 

(IV)acetate  186 

-  /*-Ac3iox)rlation 

Additive  A  cyloxyUttion 

-  V-protected  amino-acids  +  triphenyl* 
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phosphine/diaryl  disulfides/iner- 
cury(II)  compounds  462,  463 

-  A^-protected  amino  acids  +  triphenyl 

phosphite  461 

Replacement  of  Other  Substituents 

-  phosphonium  salts  +  ^-protected 

amino-acids  460,461 

Aldol  Reaction 

- in  the  presence  of  DBN  597 

- intramolecular  aldol  addition  of 

l-diazo-2,S-dioxo-  and  l-diazo-2,6- 
dioxo  compounds  360 

-  I'sodicarbonyl  compounds 

diazomethyl  compounds  358 

-  3-oxocycloalkenes  (+  triethylborane 

+  diethylboryl  pivalate)  273  (2033) 

-  propanal  +  cjdcium  hydroxide  711  (2545) 

-  vie- tricarbonyl  compounds  + 

diazomethyl  compounds  358 

1- Alkenylation 

-  C(l-Aften3riation) 

Additive  1-Alkenylation 

-  a,/3-unsaturat^  ketones  isopropenyl- 
magnesium  bromide  copper(l)  iodide  70 

Replacement  of  Halogen 

-  acyl  halides  -t  lithium  bis|  1-alkenyl ]- 

cuprates  76 

-  1-alkenyl  habdes  lithium  dibutyl- 

cuprate  77 

-  3-bromocyclohexenes  lithium  bi»- 

( 1-alkenyl  )-cuprates  7  6 

-  halocycloalkanes  lithium  diisopro- 

penylcuprate  78 

-  haloarenes  lithium  bis-|  1-alkenyl] 

cuprates  77 

-  iodobenzenes  cyclopentadienyl- 

copper  75 

Replacement  of  Other  Substituents 

-  polyfluoro^ylcopper  in  situ  + 

1- bromo-l-alkenes  637  (2445) 

-  sodium  4-methylbenzenesuirinate 

1-alkenes  *  palladium(Il) 
chloride  578  (2387) 

-  5-(l-A]kenylatk>n) 

Replacement  of  Halogen 

-  arenesulfonyi  chlorides  +  aryl- 
ethylenes  copper(ll) 

chloride  272  (2031) 

-  sulfiiryl  chloride  +  dimethyl 

acetylenedicarboxylate  506  (2341) 

Replacement  of  Hydrogen 

-  2-mercaptobenzamides  +  methyl 

2- alkynoates  283  (2070) 

2- Alkenylation  (AUsrlation) 

-  C-(2-Alkenylation) 

Reductive  2~Alkenylation  of 

Ctrbon  Multiple  Bonds 

-  ketones  2-butenoic  acid  * 

naphthalene-lithium  646  (2482) 

Replacement  of  Halogen 

-  dialkyl-l-h^oalkylamines  + 

allylinagnesium  bromide  636  (2439) 

-  1,4-dibromobenzene  allyl- 

magnesium  bromide  442  (2230) 

Replacement  of  Hydrogen 

-  l-dialkylaminopropynes-v(l.) 
butyllithium,  (2.)  allyl  halides  101  {2532) 

-  2,4-dihydroxybenzaldehyde  +  3- 

hydroxy-3-methylbutene  +  boron 

trifluoride  etherate  726  (2601) 


-  7K-(2-Alkenylatk>n) 

Additive  2-Alkenylation 

-  pyridine  +  conjugated  dienes  + 

iodonium  nitrate  707  (2533) 

Replacement  of  Other  Substituents 

-  potassium  phthalimide  1-chloro- 

2-alkenes  618 

-  5-(2-Alkenylation) 

Replacement  of  Hydrogen 

-  mercaptoalkanoic  acids  sodium 

methoxide allyl  bromide  552 

1-Alkoxyalkylation 

-  0-(1-Alkoxyalkyiation) 

Replacement  of  Hydrogen 

-  ethyl  acetoacetate  +  chloromethyl 
methyl  ether  sodium 

hydride  716  (2564) 

-  ethyl  2-oxocyck>alkanecarboxyl- 
ates  +  chloromethyl  methyl 

ether  +  sodium  hydride  716  (2564) 

-  hydroxy-steroids  +  dimethoxy- 

methane  323  (2093) 

Alkoxybtomination 

-  Alkoxybromination  of  Alkenes 
with  Alcohols/N-Bronmsuccinimide 

-  non-terminal  alkenes  483 

1- Alkoxycarbonylalkylatk>n 

-  C-(l-ABtoxycaibonylalkylatk>n) 
Reductive  1-Alkoxycarbonylalkyl- 

ation  of  Carbon  Multiple  Bonds 

-  aldehydes  titanium(lV)  alk- 

oxides  +  ketene  608 

-  ketones  lithium  o-lithiocarb- 

oxylates  616 

-  ketones  titanium(lV)  alkoxides 

+  ketene  608 

Replacement  of  Halogen 

-  acyl  chlorides  +  ethyl  2-lithio- 

alkanoates  58  (1874) 

-  2-bromocyclopentanone  + 

methanol  626 

Replacement  of  Hydrogen 

-  1-alkynes  +  butyllithium  +  boron  tri- 
fluoride  ethyl  diazoacetate  504  (2334) 

Replacement  of  Other  Substituents 

-  aldehyde  dialkyl  acetals  +  1-alkoxy- 

carbonylalkylzinc  bromides  -t-  acetyl 
chloride  275  (2044) 

2- A]koxycarbonylaIkylatk>n 

-  ’C-(2-Alkoxycarbonylalkylation) 
Replacement  of  Hydrogen 

-  benzoin  alkyl  ethers  +  alkyl  acryl¬ 
ates  641  (2461) 

-  methyl  2-oxoalkyl  sulfoxides  +  alkyl 

acrylates  641  (2464) 

Alkoxycaibonylation 

-  C-Alkoxycarbonylation 
Additive  Alkoxycarbonylation 

Carbon  Multiple  Bonds 

-  1-alkenes  +  carbon  monoxide  + 
alcohols  hexachloroplatinic 

acid  +  tin(II)  chloride  714  (2557) 

-  MAlkoxycarbonylation 
Replacement  of  Hydrogen 

-  amino-acids  +  1-t-butoxycarb- 

onyl-4-dimethylaminopyridinium 
chloride  516  (2382) 

-  benzenesulfonamides  +  ethyl 

carbonochloridate  648  (2487) 

-  O-AOcoxycarbonylation 
Replacement  of  Hydrogen 


-  cyclohexane-1, 3-diones  +  (1.) 

thallium(I)  ethoxide,  (2.)  ethyl 
carbonochloridate  435  (2198) 

Alkoxylation 

-  C-Alkoxylation 
Additive  C-Alkoxylation 

-  2-alkenals  +  alcohols  +  irradia¬ 
tion  724  (2595) 

-  alkyl  1-alkynyl  sulfides  +  ethanol 

(•f  ethoxide)  103 

-  l-methoxy-l-alken-3-ynes  +  methanol/ 
water/mercury(ll)  sulfate  583  (2407) 

Cleavage  of  heterocyclic  (impounds 

-  2-benzylidene-5-oxo-2,5-dihydro- 
1,3-thiazoles alcohols  585  (2416) 

Replacement  of  Other  Substituents 

-  3,5-bis|  methylsulfonyl ]- 1 ,2-thiazoles 

■valcohoU  388  (2163) 

-  bis[thiobenzoyl]disulfides  +  sodium 

alkoxides  716  (2565) 

-  2, 3-dibromopropanol ethanol/ 

hydrogen  chloride  141  (1948) 

-  4,8-dimethyl-3,7-nonadienoyl 

chloride  +  /-menthol  +  pyridine  573 

-  4a-morpholino-7-nitro-l,2,3,4,4a,9a- 

hexahydroxanthene  ethanol/hydro¬ 
gen  chloride  (NR, /OR  exchange)  265 

Alkoxysulfonylation 

-  C-Alkoxysulfonylation 
Replacement  of  Hydrogen 

-  methoxybenzenes  +  methyl 

fluoro  sulfate  473 

-  phenols methyl  fluorosulfate  473 

Alkylation 

see  also:  Aminomethylation,  Hydroxy- 
methylation,  etc. 

-  C-AU^lation 

Reductive  Alkylation  of  Carbon  Multiple 
Bonds 

-  ofAldehydic  or  Ketonic  Carbodyl 
Groups 

-  isatin  +  alkyllithium  495  (2300) 

-  isatin  +  alkylmagnesium 

halides  495  (2300) 

-  2-methyl-7-oxo-l,5-cyclodeca- 

diene  +  methyllithium  523 

-  pentanedial  alkylmagnesium 

halides  495  (2298) 

-  trimethylsilylacetone  +  alkyl 

lithium  637  (2442) 

-  trimethylsilylacetone  +  alkyl¬ 
magnesium  bromides  637  (2442) 

-  of  Alkenes 

-  2-methylene-3,4,4,6-tetramethyl- 
tetrahydro-l,3-oxazine  +  alkyl 

iodides  711  (2544) 


-  4-oxo-l,2,3,4,5,6,7,8-octahydro- 

azulene  +  lithium  dimethylcuprate  523 

-  2-oxo-2,3,4,4a,5,6,7,8-octahydro- 

naphthalenes  lithium  dimethyl¬ 
cuprate  79 

-  stilbene  lithium  +  tetrahydrofuran  630 

-  a,/l-unsaturated  ketones  +  niethyl- 

copper  (->-  lithium  iodide)  65 

-  of  Atkynes 

-  2-alkynoic  acids  and  esters  +  alkyl- 

copper  (-<■  lithium  iodide)  66 

-  2-aikynoic  acids  and  esters  + 

lithium  dimethylcuprate  79 

-  of  Arenes  and  Hetero  A  nalogs 
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-  anthracene  +  lithium  +  tetrahydro- 

furan  630 

-  biphenyl  +  lithium  +  tetrahydro- 

furan  630 

-  naphthalenes  +  lithium  tetra- 

hydiofuran  630 

-  of  C*N  Double  Bonds 

-  cyclic  o-diazo-ketones  +  triethyl- 

borane  581  (2400) 

-  )V,Ar-dialkyl*methylthiomethanimin- 
ium  iodides  alkylmagnesium 

halides  436  (2202) 

-  diazoacetaldehyde  +  trialkylboranes 

+  water  713  (2551) 

-  5,6-dihydro-4/(-l,3-oxazines 

(2-unsubstituted)  butyllithium  34 1 

-  lV,7V^dimethyl-dimethylthiomethan- 

iminium  iodide  +  alkylmagnesium 
halides  436  (2201) 

-  3-methyl-5,6-dihydro-4#-l,3- 

oxazinium  methyl  sulfates  -i- 
alkylmagnesium  halides  341 

-  of  OS  Double  Bonds 

-  pnm-alkylidenediphenylsulfuranes 

-i- alkyl  iodides  119 

-  of  Cyano  Groups 

-  l-cyano-l,2-dihydrocyclobuta- 
benzene  *  alkylmagnesium 

toomides  389  (2166) 

-  nitnles  alcohols  sulfuric  acid  633 

-  of  Ester  Carbonyl  Groups 

-  diethyl  oxalate  -*■  (1.)  arylmagne- 

sium  halides,  (2.)  alkylmagnesium 
halides  581  (2397) 

-  of  Quinones 

-  1,4-naphthoquinone  +  trialkyl¬ 
boranes air  641  (2460) 

Replacement  of  Halogen 

-  in  Acyl  Halides 

-  3-O-acetylglycyrrhetoyl  chloride 

+  methyloopper  701 

-  3-O-acetylglycyrThetoyl  chloride 

+  2-pyridylmethylcopper  701 

-  acyl  chlorides  +  alkyllithium/copper- 

(I)  iodide  56  (1870) 

-  acyl  halides  +  alkylmagnesium 

halides  56  (1870) 

-  acyl  halides  lithium  dimethyl 

cuprate  ,  76 

-  acyl  halides  methylcopper  65 

-  benzoyl  chloride  methylcopper  65 

-  in  I’Alkenyl  Halides 

-  bromocyclooctatetraene  lithium 

dimethylcuprate  492  (2287) 

-  1-halo- 1-alkenes  lithium  dialkyl- 

cuprates  77 

-  l-halo-2-alkenes  silver  derivatives  of 

diazomethylcarbonyl  compounds  357 

-  1-iodo-l-alkenes  +  perfluoroalkyl- 

copper  66 

-  in  Alkyl  Halides 

-  alkyl  2-chloro-2,3-epoxyalkanoates 

-t- alkylmagnesium  bromides  61  (1884) 

-  benzyl  bromide  +  silver  derivative 

of  ethyl  diazoacetate  357 

-  1-bromoadamantanes  +  alkylmagne- 

sium  halides  50  (1848) 

-  haloaDcanes  +  methyl  methylthiomethyl 
sulfoxide  (sodk)  derivative)  88  (1901) 

-  haloalkanes  lithium  dimethyl¬ 
cuprate  77,  78 


-  methyliodide  +  alkyl  1-lithio- 

alkanesubbnates  127 

-  trityl  chloride  +  diethyl  2,2’-mer- 

cury-bis(diazoacetate)  358 

-  in  Aryl  Halides  and  Hetero  Analogs 

-  bromothiophenes  +  (1.)  butyUithi- 

um,  (2.)  dimethyl  sulfate  545 

-  haloarenes  +  lithium  dialkylcuprate  77 

-  iodoarenes  +  methylcopper  (+  tri- 

butylphosphine)  65 

-  iodoarenes  +  perfluoroalkylcopper  ^66 

-  iodobenzene  +  1,3-dicuprohexa- 

fluoropropane  67 

-  in  Miscellaneous  Hah  Compounds 

-  benzaldehyde  semiamiiud  chlorides 

(oraminobenzyl  chlorides)  +  benzyl- 
magnesium  bromide  580  (2392) 

Replacement  of  Hydrogen 

-  aldimines  having  an  H-atom  at 
C-a  +  (1.)  lithium  diethylamide, 

(2.)  alkyl  halide  273  (2036) 

-  2-pri»i-alkyl-5,6-dihydro-4/f-l,3- 

oxazines  -t-  (1.)  butyllithium  (or 
f-butyllithium),  (2.)  alkyl  halides  337 

-  1-alkynes  +  (1.)  butyllithium,  (2.) 

u>-tetrahydropyran-2-yloxyalkyl 
chlorides  567 

-  aryl-  and  heteroarylacetonitriles 

+  alcohols  +  sodium  430  (2177) 

-  L-ascorbic  acid  +  benzyl  chloride  187 

-  benzenes  +  trialkyl  phosphites  423 

-  benzoin  alkyl  ethers  + 

acrylic  acid  derivatives  641  (2461) 

-  2-benzoyl-l-cyano-l,2-dihydro- 

isoquinoline  +  a,u>-dibromo 
compounds  494  (2294) 

-  2-benzoyl-l-cyano-l,2-dihydro- 
isoquinoline  +  sodium  hydride 

+  alkyl  halides  494  (2294) 

-  l-dialkylaminopropynes  *  (1.) 
butyllithium,  (2.)  alkyl 

halide  707  (2532) 

-  dialkyltrichloromethylamines 

+  alkylmagnesium  halides  611 

-  diethyl  methylthiomethanephos- 
phonate  (1.)  butyllithium,  (2.) 

alkyl  iodide  113 

-  2-ethoxycarbonyl-l,3-dithiane  + 
sodium  hydride  +  aUcyl 

bromides  644  (2474) 

-  2-ethoxycarbonyllactams  +  tri- 
ethyloxonium  tetrafluoroborate 

(-» O-ethyllactims)  174 

-  ethyl  isocyanoacetate  +  (1.) 
potassium  r-butoxide,  (2.)  alkyl 

halide  143  (1954) 

-  1,1 5-hexadecad  iy  ne  +  butyllithium 

+  l,<;>>-dibromoa^anes  621 

-  ketone  o-j>henylene  acetals  + 
alkylmagnesium  halides  381  (2398) 

-  methyl  2-oxoalkyl  sulfones  -t- 
(1.)  s^ium  hydride,  (2.) 

methyl  iodide  123 

-  methyl  2-oxoalkyl  sulfoxides,  (1.) 
sodium  ethoxide,  (2.)  bu- 

tenone  641  (2463) 

-  2-oxoalkyl  methyl  sulfoxides 

(1.)  sodium  hydride,  (2.)  ethyl 
o-bromoacetate  117 

-  2-oxoalkyl  sulfones  having  an 

H-atom  at  C-1  +  alkyl  halides  492  (2288) 


-  phenylacetonitrile,  (1.)  o-acetylation 
(2.)  alkaline  cleavage  in  alcohols 

646  (2480) 

-  pyridine  +  /-butyllithium  450  (2260) 

-  u^tetrahydropyran-2-yloxy-l- 
alkynes  (1.)  butyllithium,  (2.) 

alkyl  halides  567 

-  p-xylene  +  triethyl  phosphate  423 

Replacement  of  other  Substituents 

-  3-acetoxy-l-alkenes  lithium  di- 

alkylcuprates  (1-addition/stero- 
selective  3-elimination)  76 

-  1-acetoxy-l-ethynylcyclopentane  + 

lithium  dimethylcuprate  (1-addi- 
tion/3-elimination)  76 

-  bis[diazoethoxycarbonylmethyl)- 
mercury bromotriphenylmethane  358 

-  enol  alkyl  ethers  +  2-alkenylbo- 

ranes  429  (2173) 

-  1-ethoxy- 1-ethylcycloalkanes  + 

ethylmagnesium  bromide  639  (2451) 

-  ethyl  a  lithiodiazoacetate  + 

methyliodide  357 

-  ethyl  o-lithiodiazoacetate  + 

methyllithium  35  7 

-  4-nitrophenoi  +  1,2-dibromo- 

ethane  +  sodium  hydroxide  693 

-  oxiranes  +  lithium  dialkylcuprate  78 

-  o-piperidinophenylacetonitriles 

+  alkylmagnesium  bromide  638  (2448) 

-  polyfluoroalkanedioic  acids 

+  alkylmagnesium  bromides  500  (2319) 

-  A/-Alkylation 
Additive  Alkylathn 

-  benzonitrile  +  5-methyldibenzo- 
furanium  tetrafluoroborate  432  (2185) 

-  benzil  bis(phenylimine),  sodk) 
derivative,  -*■  alkyl  halides  447  (2248) 

-  5,6-dihydro-4#-l,3-oxazines  + 

dimethyl  sulfate  341 

-  1-dimethylaminonaphthalene 

5-methyldibenzofuranium  tetra¬ 
fluoroborate  432  (2185) 

-  pyridines  +  5-methyldibenzo¬ 
furanium  tetrafluoroborate  432  (2185) 

-  l-(2-pyridiylmethyl>-pyridinium 
chlorides  dimethyl  sulfate  726  (2602) 

-  2,4,4,6-tetramethyl-5,6-dihydro- 
4/f-l,3-oxazine 

+  methyl  iodide  711  (2544) 

Replacement  of  Hydrogen 

-  alkylamines  trialkylboranes 3 22  (2087) 

-  alkyl  aryl  sulfone  imines  triethyl- 

oxonium  tetrafluoroborate  (per- 
methylation)  125 

-  dialkylamines  +  primary  alcohols 

+  Raney  nickel  580  (2396) 

-  1,8-diaminonaphthalene  + 

dimethyl  sulfate  +  sodium  hydride  558 

-  AT-hydioxyphthalimide  +  trityl  chlor¬ 
ide  709  (2537) 

-  indoles  dimethylmethylenesul- 

furane  588  (2425) 

-  indole  (1.)  sodium  hydride, 

(2.)  alkyl  halides  566 

-  secondary  amines  +  dialkoxymethyl- 

aminium  salts  32 

Replacement  of  Other  Substituents 

-  N,  3*“*-dibenzoyl-L-histidine  methyl 

ester  trialkyloxonium  tetrafluoro- 
borates  434  (2194) 


( 
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-  yV-ethoxycarbonyl-^-sodk>benzene- 
sulfonamides  +  aUyl  bromide 

648  (2487) 

-  pyiTOlylthallium(l)  alkyl 

iodides  448  (22S0) 

-  pyiTolylthallium(l)  *  benzyl 

bromide  448  (2250) 

-  O-AlkyUtion 

see  also:  Etherification 
Additive  Alkylmtion 

-  carboxamides  triethyloxonium 

tetrafluoroborate  505  (2339) 

-  dimethyl  sulfoxide  +  5-methyl- 

dibenzofuranium  tetrafluoro¬ 
borate  432  (2185) 

-  tetrahydrofuran  -t-  5-methyklibenzo- 
furanium  tetrafluoroborate  432  (2185) 

Replacement  of  Hydrogen 

-  L-a$corbic  acid  benzyl  chloride/ 

dimethyl  sulfoxide  187 

-  cyclohexane- l,3-dione$  +  (1.) 
thallium(I)  ethoxide,  (2.)  alkyl 

iodide  435  (2197) 

-  1,2-dioxocyclopentane  *  diazo¬ 
methane  626 

-  S-Alkylatioa 
Additive  Alkylation 

-  2-aryl-4-thiono-5,6,7,8-tetrahydro- 
4/f-l,3-benzoxazines  +  methyl 

iodide  344 

-  benzo(6  ]thiophene  +  5-methyldi- 
benzofuranhim  tetrafluoroborate 

432  (2185) 

-  cyclic  dithioacetals  methyl  fluoro- 

sulfate  561 

-  dialkyl  sulfides  alkenes  having  an 
olefmic  H-atom  *  sulfuric  acid 

441  (2225) 

-  dialkyl  sulfides  -i-.dimethoxycarb- 

enium  tetrafluoroborate  120 

Replacement  of  Other  Substituents 

-  sodium  1-alkynylthiolates  alkyl 

halides  103 

Alkylidenation 

-  C-AlkyUdeiution 

see  also:  Carbonyl  Oleflnation 

Replacement  ofH  +  OH  (OR) 

-  3-alkoxy-3-alkyl- 1-alky nes  +  diaryl- 

diazomethanes  potassium 
r-butoxide  499  (2315) 

Replacement  of  Halogen  (+  other 
Substituents) 

-  1-acetoxy-l-chloroalkanes  so¬ 
dium  cyclopentadienide  85  (1892) 

-  fV^-dimethylchlorodimethyl- 
aminomethaniminium  diloride 

methyllithium  383  (2141) 

-  heptachlorotropylium 

chloroaluminates  +  phenols  554 

Replacement  of  Hydrogen 

-  4-acetylpyridine  + /VJV-dimethyl- 
5-dimethylamino-3-phenyl-2 ,4-pen- 
tadieniminium  perchlorate  494  (2296) 

-  methyl  ketones  +  )V,)V-dimethyl- 
3-chloro-2-aIkenylideniminium 

salts  655  (2512) 

-  4-methylphenylphenyldiazenes 
fV-phenylphenylmethanimines 

base  500  (2318).  502  (2324) 

-  propanal  *  calcium  hydroxide  711  (2545) 


Replacement  of  Miscellaneous  Substituents 

-  2-aminothiapyrylium  salts  + 

malonic  acid  derivatives  654  (2509) 

-  2-lithio-2-trimethylsilyl-l,3- 
dithianes  aldehydes  or 

ketones  506  (2344) 

-  lithiotrimethylsilylformaldehyde 
dithioacetals  +  aldehydes  or 

ketones  647  (2483) 

-  A'JV’-Afltylklenation 
Replacement  of  Hydrogen 

-  carboxamides  aldehydes  30 

-  p-Aik3rUdenation 

-  triphenylphosphine  oxide 

dicyanoacetylene  721  (2584) 

-  5-Alk)rlideiiBtion 

-  dialkyl  sulfoxides  +  aliphatic 

diazo  compounds  647  (2485) 

-  dimethyl  sulfide  +  1-bromoethyl 

ketones  722  (2589) 

Alkytthiobtion 

-  C-Alkylthiolation 
Additive  AUcylthiolation 

-  o-acylamino-nitriles  alkylmercap- 

tans  +  hydrogen  chloride  622 

Replacement  of  Halogen 

-  o-chloro-^diketones  alkyl- 

merc^>tans  base  710  (2543) 

-  /V-Alkylthiolatk>n 
Replacement  of  Hydrogen 

-  primary  or  secondary  amines 
■fA(-alkylthiophthalimides  507  (2349) 

Replacement  of  Other  Substituents^ 

-  C-azido  compounds  +  mercaptans 

oopper(l)  compounds  719  (2574) 

-  S-Alkylthiolation 
Replacement  of  Hydrogen 

-  gem-dimercaptoalkanes 

5-alkyl  thiosulfonates  102 

Replacement  of  Other  Substituents 

-  sodium  alkanesulfinates  +  dialkyl 
sulfides  +  silver  nitrate  586  (2420) 

l-Alk3mylatkMi 

-  C-(l-AIkynylation) 

Reductive  1-Alkynylation 

-  1-alkenyl  ketones  1-alkynyl- 

diethylalanes  498  (2311) 

Replacement  of  Halogen 

-  acyl  halides 1-alkynylcopper  71,76 

-  1,1 2-dibromododecane  acetylene 

sodium/ammonia  621 

-  1-halo-l-alkenes  1-alkynylcopper  73,74 

-  3-halo-l-alkenes  +  1-alkynylcopper  73,74 

-  3-halo-l-alkenes  lithiumalkyl-i- 

alkynyl-cuprate  76 

-  1-halo- l-alkyne$  -»•  1-alkynylcopper  73,74 

-  3-halo-l-alkynes  1-alkynylcopper  73,74 

-  haloarenes  +  1-alkynylcopper  73,1  A,  IS 

-  Mphenylbenzimidoyl  chlorides  + 

copper(I)  phenylacetylenide  7 1 

Replacement  of  Other  Substituents 

-  a-p^eridinophenylacetonitriles 
1-alkynylmagnesium  bromides 

638  (2448) 

-  tetracyanoethylene  copper(l) 

phenylacetylenide  74 

-  A(-(l-Alk)m3riation) 

Replacement  of  Hydrogen 

-  amines  phenylacetylene  +  oxygen 

copper(I)  chloride  71 

-  5-(l-Alk3m)riatk>n) 


Replacement  of  Halogen 

-  benzene  sulfenyl  chlorides  phenyl- 

ethynylcopper(I)  71 

Amidation 

-  Amidation  of  Carboxylic  Adda 
with  Amines 

-  mercaptoacetic  add  alkyl-  or 

dialkylamines  643  (2469) 

-  Amidation  of  Carboxylic  Anhydrides 
with  Phosphoric  Amides 

-  acetic  anhydride  hexamethyl- 

phosphoric  triamide  634 

-  cyclic  carboxylic  anhydrides  * 

hexamethylpho^horic  triamide  634 

1-Amidoalkylation 

-  C-(  1-Amidoalkylation) 

Replacement  of  Halogen 

-  AW-heterocyclic  compounds  N~ 

(l-chloro-2-oxoalkyl)-benzamides  380 

Amidonitration 

-  of  Alkenes 

-  alkenes  +  acetonitrile  +  nitronium 

tetrafluoroborate  708  (2535) 

AmiiMtion 

-  Additive  Amination 

The  reactions  indexed  uitder  this 
sub-heading  include  aminations  in¬ 
volving  or  not  involving  oxidation 
of  the  substrate. 
of  C=C  Double  Bonds 

-  conjugated  alkadienes  -t-iV-nitroso- 

piperidine  499  (2317) 

of  Triple  Bonds 

-  1-alkynyldiphenylphosphine  oxides 

-v  primary  amines  327  (2108) 

-  Reductiw  Amination 

-  benzaldehydes  (1.)  isovaline, 

(2.)  hydrolysis  709  (2538) 

using  So^m/Alkylamines 

-  naphthalene  sodium/hexahydro- 

azepine  393 

-  Substitutive  Amiiution 
Replacement  of  Halogen 

-  bis|2-chloro-l,2-diphenylethenyl] 

sulfone  -i-  cyclohexylamine  or  mo^ 
pholine  311 

-  bromobenzene  +  alkylamines 

sodium  amide  640  (2457) 

-  Ar-(l-chloro-2-oxoalkyl)-benzamides 

AW-heterocyclic  compounds  380 

-  6-chloropurine  l-amino-2-alkenes  618 

-  A(,iV-dialkyldibromoanilines -<■ 
phenyllithium  dialkylamines  490(2282) 

-  l-halocycloalkenes  hetero  analt^ 

-t-  lithium  piperidide  239 

-  tribromobenzenes  phenyllithium 

•f  dialkylamines  492  (2286) 

-  trichlorobenzenes  -*■  phenyllithium 

-i-  dialkylamines  492  (2286) 

-  A(-trichloromethyldichloro- 

methanimine  *  aniline  604 

-  a,d-unsaturated  a'-chloro-aloohols 

dkylamines  85  (1893) 

Replacement  of  Hydrogen  (Oxidative 
Amination) 

-  alkyl  ketones  having  one  o-H  atom 

at  C-a  +  potassium  hexacyanoferrate- 
(Ill)/aqueous  base  191 

-  phenylacetylene  +  amines  +  oxygen 

-i-  copper  (I)  chloride  7 1 
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-  2-substituted  p-benzohydioquinones 

+  aryUmines  sodium  iodate  89  (1906) 
Replacement  of  other  Substituents 

-  alcohols  +  (1.)  acetonitrile/su)> 

fuiic  acid,  (2.)  hydrolysis  633 

-  1-aryl-alcohols  +  hexamethylphos- 

phoric  triamide  640  (2456) 

-  A(,7i(-bis-(hydroxymethyl|-urea  and 
7V-(l*hydroxyalkyl>-carboxamides 

-i- difluoroamine  145  (1964) 

-  3,5-bis[methylsulfonyl)-l,2-thiazoles 

ammonia,  primary,  or  secondary 
amines  388  (2163) 

-  l,2-bis(trimethylsiloxy]-cyclo- 
aikenes  secondary  amines  582  (2401) 

-  4,5-dihydroxy(or  alkoxy)-2-oxoimid- 
azolidines  +  difluoroamine  145  (1964) 

-  ethyl  7V-alkylcarboximidate  salts 

a^yl-  or  dialkylamines  505  (2339) 

-  methoxytropylium  salts  alkyl- 

or  dialkylamines  491  (2285) 

-  7V-monosubstituted  carboxamides 

+  hexamethylphosphoric  triamide  547 

-  )\(-monosubstituted  carboxamides 

tetrakis-[dimethylamino)-titanium 
(replacement  of  OH)  90  (1909) 

-  ^phenylsulfonyl-5-trichloromethyl- 

1.2.4- oxadiazoles  +  ammonia  (or 

guanidine)  559 

-  primary  alcohols  +  dialkylamines  + 

Raney  nickel  580  (2396) 

-  resorcinol  +  dialkylamines  496  (2303) 

l-Aminodkylation 

-  C<l-AmiiioaIkylation) 

Additive  1-Aminoalkylation 

-  diazomethyl  sulfones 

enamines  360 

-  C-Amtnomethylatk>n 

Additive  (Reductive)  Aminomethylation 

-  ketones  N-  lithiomethy  1-diphenyl- 

methanimine  492  (2289) 

Mannich  Reactions 

-  l,co-dinitroalkanes  +  formaldehyde 

-•-dialkylamines  708  (2536) 

Replacement  of  Hydrogen  by  Other 
Methods 

-  phenols  -*-  1,3,5-trialkylhexahydro- 

1.3.5- triazines  579  (2389) 

-  steroid  ketones  having  an  H-atom 

at  C-a  -•-  )\(,7V-dimethylmethanimi- 

nium  trifluoroacetate  274  (2037) 

by  Miscellaneous  Reactions 

-  olefins  -•■  carbon  monoxide  * 

secondary  amines  52  (1853) 

1-Aminocarbonylalkylation 

-  C-d-Aminocarbonylalkylation) 

Additive  (Reductive)  l-Aminocarbonyl- 
alkylation 

-  co-nitrostyrenes  -*-  TVJV-dimethyl- 

o-lithioacetamide  86  (1895) 

Aminocarbonylation 

-  C-Aminocarbonylation 
Replacement  of  Halogen 

-  C-halo  compounds  -•-  lithium 

dimethylaminocarbonyltricarb- 
onylnickelate  717  (2566) 

Replacement  of  Hydrogen 

-  2-aminocarbonyl-2,3-diarylazii> 

idines  -•-  phenyl  isocyanate  569 

-  arenes  -•-  urea  325  (2099) 

-  )V-Aminocarbonylatk>n 


Replacement  of  Hydrogen 

-  )V-(2-hydroxyethyl)-anilines  -•-  phenyl- 

isocyanates  590  (2434) 

Arylation 

-  C-Arylatk>n 

Reductive  Arylation  of  Carbon 
Multiple  Bonds 

-  of  A  Idehydic  or  Ketonic  Carbonyl 
Groups 

-  isatin  -•-  arylUthium  495  (2300) 

-  isatin  -•-  arylmagiiesium 

halides  495  (2300) 

-  2-oxoalkanoic  acids  -•-  pentafluoro- 
phenylmagnesium  bromide  275  (2042) 

T  ofAUcenes 

-  a,0-unsaturated  ketones  -•■  arylcopper  68 

-  ofAlkynes 

-  2-alkynoic  acid  -•■  arylcopper  69 

-  of  C=N  Double  Bonds 

-  7V,)V-dialkyl-methylthiomethanimi- 
nium  iodides  -•-  arylmagnesium 

halides  436  (2202) 

-  diazoacetaldehyde  -•-  trq>henylborane 

-►water  713  (2551) 

-  )\(,)V-dimethyl-dimethylthiomethan- 

iminium  iodide  -►  arylmagnesium 
haUdes  436  (2201) 

-  3-methyl-5,6-dihydro-4W-l,3-oxa- 

zinium  methyl  sulfates  -•-  phenyl- 
magnesium  halides  341 

-  of  Cyano  Groups 

-  l-cyano-l,2-dihydrocyclobutabenzene 

-►  arylmagnesium  bromides  389  (2166) 

-  of  Ester  Carbonyl  Groups 

-  diethyl  oxalate  -►  (1.)  arylmagnesium 
halides,  (2.)  alkyhnagnesium 

halides  581  (2397) 

-  diethyl  oxalate  -►  (1.)  arylmagne¬ 

sium  halides,  (2.)  arylmagnesium 
halides  581  (2397) 

Replacement  of  Halogen 

-  in  Acyl  Halides 

-  acyl  halides  -►  arylcopper  67,  68 

-  in  l-AOcenyl  Halides 

-  1-bromo-l-alkenes  -•-  lithium-di- 

phenylcuprate  77 

-  bromocyclooctatetraene  -•■  lithium 

diphenylcuprate  492  (2287) 

-  in  A  Iky  I  Halides 

-  alkyl  2-chlor»-2,3-epoxyalkanoate$ 

-►  arylmagnesium  bromides  61  (1884) 

-  5-bromo-2-oxoadamantane  -•- 

benzene  374 

-  haloalkanes  -►  lithium  diphenyl 

cuprate  78 

-  in  Aryl  Halides  and  Hetero  A  nalogs 

-  haloarenes  -•-  arylcopper  68 

-  haloarenes  -►  haloarenes  * 

copper(l)  496  (2304) 

-  2-  and  2,6-substituted  l-chloro-4- 

nitrobenzenes  -•-  di-  or  tripyrrol- 
idinobenzenes  207  (1985) 

Replacement  of  Hydrogen 

-  1-alkenes  -*-  sodium  4-methylbenzene- 
sulfmate  -►  palladium(Il) 

chloride  578  (2387) 

-  alkyl  acetoacetates  -►  acetyl-p- 

benzoquinone  95  (1925) 

-  alkyl  acetoacetates  -►  alkoxy- 
carbonyl-p-benzoquinones  95  (1925) 


-  arenes  -*-  haloarenes  -*■  copper(I) 

496  (2304) 

-  1-bromoadamantane  +  butyllithium 

-►  benzene  -►  aluminum  chloride  692 

-  cycloalkanones  -•■  2-chloro-l-methoxy- 
benzene  -►  sodium  amide  712  (2550) 

-  1-tetralone  -•-  2-chloro-l-methoxy- 
benzene  -►  sodium  amide  712  (2550) 

Replacement  of  Other  Substituents 

-  l-acyloxy-3-aminiopropene 
bromides  -►  )V,iy-dimethylani- 

line  713  (2552) 

-  hexamethylguanidinium  chloride 

-►  phenyllithium  384  (2142) 

-  ketone  o-phenylene  acetals  -► 
arylmagnesium  halides  581  (2398) 

-  polyfluoroalkanedioic  acids  -► 
arylmagnesium  bromides  500  (2319) 

-  vinyUithium  -►  triphenylsulfonhim 

perchlorate  119 

-  A^Arylation 
Replacement  of  Hydrogen 

-  alkylamines  -♦•  bromobenzene  -•- 

sodium  amide  640  (2457) 

-  5-Arylation 
Additive  Arylation 

-  dialkyl  sulfides  -►  p-benzo- 

quinones  648  (2488) 

Replacement  of  Halogen 

-  disulfiir  dic^loride  -•■  2,6-di- 

r-butylphenol  -►  iron  624 

-  sulfur  dichloride  *  2,6-di-/-butyl- 

phenol  -►  iron  624 

Aryloxycarbonylation 

-  ^Aryloxycarbonylation 
Replacement  of  Hydrogen 

-  ethyl  3-amino-2-butenoate  -•-  phenyl 

carbonochloridate  493  (2292) 

-  O-Aryloxycarbonylation 
Replacement  of  Hydrogen 

-  benzaldoximes  -►  phenyl  carbono¬ 
chloridate  715  (2558) 

-  benzyl  alcohols  -••  phenyl  carbono- 

chloridates  708  (2534) 

ArytthiolatkMi 

-  C-Arylthiolatk>n 
Replacement  of  Halogen 

-  a-chloro-iJ-diketones -••  benzene- 

thiols -►  base  710  (2543) 

Replacement  of  Hydrogen 

-  2,6-di-r-butylphenol  -*■  benzene- 

sulfenyl  chloride  -f  iron  624 

-  Arylthiototion 
Replacement  of  Hydrogen 

-  alkylamines  -•-  methyl  benzenesul- 

fenate  647  (2486) 

-  primary  or  secondary  amines  -► 
)V-arylthiophthalimides  507  (2349) 

-  secondary  amines  -►  methyl  benzene- 

sulfenate  647  (2486) 

Replacement  of  Other  Substituents 

-  dialkyltrimethylsilylamines  + 

methyl  benzenesulfenate  647  (2486) 

-  5-Aiylthiolation  , 

Replacenfent  of  Halogen 

-  1-oxoethanesulfenyl  chloride 

-•■  benzenethiols  648  (2489) 

Asymmetric  Synthesis 

-  Asymmetric  Cyclizations 

in  the  Presence  of  Chiral  Additives 

-  2-alkyl-l,3-dioxo-2-(3-oxoalkyl)- 
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cycloalkanes  (1,6-cyclization); 

^iial  a-aminocarboxylic  acids  S4  (1860) 

-  Asymmetric  Synthem  of  Aloohob 
using  Chinl  Reagents 

- from  l-alkene$  by  oxymercuiation- 

demercuration  using  chiral  meicury(ll) 
carboxylates  640  (2454) 

-  A^mmetik  Synthesis  of  Amino- 
Adds 

using  Chiral  Reagents 

- from  2-acylamino-2-alkenoic  acids 

by  catalytic  hydrogenation  using  a 
rhodium  complex  with  chiral 
ligands  390  (2170) 

Azo  Coupling 

-  of  AHphatic  Diazo  Compounds 
Intramolecular  Azo  Coupling 

-  2-diazo-l, 34-triketones  364 

-  of  Aromatic  Diazonium  Salts 
widt  Arenas 

-  l-diazonionaphthalene-2-oxide 

in  situ  +  2-naphthol  364 


Baeyo-Vaiiger  Reaction 

-  2-acetyl-l-hydroxy-3-oxocyclohexene 

phthalomonoperoxoic  acid  186 

Bamford-Stevens  Reaction 

-  aldehyde-  and  ketone  arenesulfonyl- 

hydrazones -t- base  129 

-  l,2-biritosylhydrazono]-cycloalkanes, 

sodium  derivatives,  photochemical 
fragmentation  245 

Beckmann  Rearrangement 
with  Polyphosphoric  Acid 

-  2-oxiinino-5-phenyladamantane  374 

Benkeaer- Reduction 

fm  individual  reactions,  refer  to  Reduc¬ 
tion  (with  Lithium/ Alky lamines) 

^  General 

-  survey,  comparison  with  Birch 

reduction  391 

Birch-Reduction 

for  individual  reactions,  refer  to  Reduc¬ 
tion  (with  Sodium/ Alcohol/Ammonia) 

-  General 

-  survey,  comparison  with  lithium/ 

amine  reduction  391 

Biachler-Napieralski  Reaction 

-  l-(2-acylaminoethyl)-naphthalenes 

-t-  polyphosphoric  acid  216  (2024) 

-  3-(2-|/V-(o-hydroxyphenylacetyl)- 

amino|-ethyl)-l-methylindole  + 
phosphorus  oxychloride  152 

Bouveault-Blanc  Reaction 

see:  Reduction  (with  Sodium/ Alcohols) 

Bromination 

-  C-Bromination 
Additive  Bromination 

-  2-aoetoxy-3-oxocydopentene  + 


bromine 

188 

-  acrolein  +  bromine 

141  (1948) 

-  1-alkenes  bromine 

704  (2520) 

-  styrenes  +  bromine 

586  (2421) 

-  10-undecenoyl  chloride  + 

bromine 

553 

Replacement  of  Hydrogen 

—  alkylpyridines  dibromocyanuric 

acid  449  (2258) 

-  arenes -t- bromine/thallium(lIl) 

acetate  432  (2186) 


-  cyclooctatetraene  bromine/ 

potassium  f-butoxide  488  (2272) 

-  l-bromo-2-hydroxy-3-oxocyclo- 

pentene  *  tnomine  1 88 

-  cycloalkanones  bromine/acetk 

acid  245 

-  diazocy  clopentad  iene  -t-  /V-bromo- 

succinimide  353 

-  dicyclohexylborinic  acid  sodium 

bromate/hydrogen  bromide  699 

-  dicyclohexylborinic  acid  +  N-\xomo- 

succinimide  699 

-  l,3-diphenylcyclopropan-2-one  + 

bromine/acetic  acid  676 

-  disubstituted  formamides  +  phos- 
phorus(lll)  bromide/thionyl 

bromide  277  (2052) 

-  3-ethoxycarbonyl-2-methyl-f>-  and 
-S-heterocyclic  compounds 

bromine  157 

-  ethyl  alkanoates  +  (1.)  lithium 
/V-cyclohexyl-)V-isopropylamide, 

(2.)  bromine  276  (2047) 

-  3-hydroxy(acetoxy)-20-oxopregn- 

5-ene  /V-(2-hydroxyethyl)-imine  + 
/y^bromosuccinimide  711  (2546) 

-  methyl  phenacyl  sulfoxides 

bromine  117 

-  sec-nitroalkanes -t- bromine  429  (2175) 

-  l-oxo-l,2,3,4-tetrahydroquinolizin- 

ium  bromide  +  bromine  165 

-  phenols  +  bromine/titanium(lV) 

chloride  382  (2134) 

-  phenols  +  2,4,4,6-tetrabromo- 

cyclohexadienone  432  (2187) 

-  9-thiabicyclo(  3.3.1  Inonane  9,9-di¬ 

oxide  +  (1.)  butyllithium,  (2.)  cy^ 
nogen  bromide  112 

-  thiophene  +  bromine/thallium(llI) 

acetate  432  (2186) 

-  trialkylboranes  JV-bromosuccini- 

mide  699 

-  trialkylboranes  sodium  bromate/ 

hydrogen  bromide  699 

-  o-unsubstitu ted  aldehydes 

bromine/di-t-butyl  peroxide,  irra¬ 
diation  56  (1868) 

Replacement  of  Hydroxy  Groups 

-  4,6-dihydroxynonane  +  triphenyl- 

phosphine  dibromide  200 

-  54iydroxy-2-oxoadamantane 

hydrogen  bromide  374 

Replacement  of  Other  0-Functions 

-  oxiranes  triphenylphosphine 

dibromide  431  (2180) 

-  2-carboxy-l,3-dioxolanes  + 
phosphorus^)  bromine  509  (2356) 

Replacement  of  Other  Substituents 

-  dichloroacefylene  (1.)  phenyl- 
lithium,  (2.)  bromine  207  (1986) 

-  diethyl  2,2*-mercury-bis(diazo- 

acetate]  +  bromine  358 

-  silver  derivative  of  dimethyl  diazo- 

methanephosphonate  +  cyanogen 
bromide  358 

-  /V’-Btomination 
Replacement  of  Hydrogen 

-  carboxamides  +  acetyl  hypo- 

bromite  325  (2100) 

-  imides  +  acetyl  hypobromite  325.(2100) 

-  4-Btoiiiiiution 


Replacement  of  Other  Substituents 
-  trichloromethanesulfenyl  chloride 


hydrogen  bromide 

310 

Cadkst-Chodkiewicz  Coupling 

-  of  1-bromo-diterminal  diynes 

248 

-  general  aspects 

Cubonjiation 

-  Cubonylation  of  AIcoIk^ 
with  Carbon  Monoxide 

-  .A(-hydroxymethylcarbox- 

74 

amides 

-  Carbonylation  of  Amines 
with  Carbon  Dioxide 

452  (2268) 

-  ynamines 

-  Cubon)rlztion  of  Bonnes 

144  (1959) 

with  Carbon  Monoxide 

-  alkylcyclopentylthexylboranes 

(-t-  ethyleneglycol)  198 

-  l-r-butylborinane  197 

-  t-butyldicyclopentylborane  198 

-  dialkylthexylboranes  196 

-  Caibmylation  of  Oiganometallic 
Compounds 

with  Metal  Carbonyls 

-  alkylmercuric  halides  tetracarb- 

onylnickel  641  (2462) 

-  arylmercuric  halides  tetracarbonyl- 

nickel  641  (2462) 

-  Carbonjiation  of  MisceUaneous 
Compounds 

with  Carbon  Monoxide 

-  copper(ll)  alkoxides  718  (2571) 

Carbonyl  Olefination 

-  Olefination  of  Alddiydes  and 
Ketones 

widi  1-Alkenyl  Ethers/Lewis  Acids 

- with  1-alkenyl  ethyl  ethers/boron 

trilfuoride  etherate  211  (2003) 

with  Dihaloketenes 

-  cycloalkanones  (1.)  dichloro- 

ketene,  (2.)  decarboxylation  565 

with  2-Metallated  1,3-Dithianes 

- using  2-lithio-2-trimethylsilyl- 

1,3-dithianes  506  (2344),  647  (2483) 

with  Miscellaneous  Formaldehyde 
Derivatives 

-  using  lithiotrimethylsilylformal- 

dehyde  dithioacetals  647  (2483) 

with  Phosphonic  Acid  Esters 

-  aldehydes  diethyl  ethylsulfonyl- 

methanephosphonates  (sodio  de¬ 
rivatives)  122 

-  aromatic  aldehydes  +  arylthio- 

methanephosphonic  acid  esters  113 

-  benzaldehyde  sodio  derivatives 
of  diethyl  dialkylaminophenyl- 
methanephosphonates  433  (2188) 

-  benzophenone  +  sodio  derivatives 
of  diethyl  dialkylaminophenyl- 
methanephosphonates  433  (2188) 

-  diethyl  1-methylthioalkane-l- 
phosphonates  (1.)  butyl- 
lithium  (2.)  aldehydes  or 

ketones  113 

-  O-protected  aldehydo  sugars 

tetraethyl  methane-bis-phosphonate 
(sodio  derivative)  150(1982) 

with  Phosphoranes  (or  Phosphonium  ^Its) 

- with  2-alkenylidenetriphenylphos- 

phoranes  481 
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-  with  alkylidenediphenylpolystyiyl- 

phosphoranes  381  (2131) 

-  with  the  lithio  oi  sodio  derivatives 

of  (2-ainino-l-alkenyl)-dipheny4>hos- 
phine  oxides  324  (2097) 

-  adamantanone  methoxymethylene* 

tiiphenylphosphorane  503  (2331) 

-  aldehydes  +  l-lithioc]^clohexanepho»- 
phonic  acid  bis( dimethyl- 

amide)  70S  (2526) 

-  2-alkenyltriphenylphosphonium 
bromides  +  benzaldehyde  DBN  596 

-  8a-methyl-4-oxodecahydroazulene 

methylenetriphenylphosphorane  523 

-  d-nitrol^nzaldehyde  and  furfural  + 

alkyltr4>henylphosphonium 
fluorides  142  (1949) 

-  f>-protected  aldehydo  sugars  +  di 

phenyl  triphenylphosphoranylidene- 
methanephosphonate  150  (1982) 

-  10-tetrahydropyranyloxyundecanal 

*  heterocyclic  methylenetriphenyl- 
phosphoranes  470 

-  vic-diketones  +  2-oxoalkylidene- 
triphenylphosphoranes  582  (2402) 

-  Olefination  of  Aldehydes  and  Ketones 
+  Substitution 

with  Photphoranes  (or  Phosphonium  Salts) 

-  alkyltriphenylphosphonium  bromides 

+  (1.)  butyllithium,  (2.)  aldehydes  or 
ketones,  (3.)  butyllithium,  (4.)  alde¬ 
hydes  or  ketones  575 

-  Olefination  of  Garbaxylic  Add  Esters 
with  Phosphoranes  (or  Phosphonium  Salts) 

-  ethyl  fluoroacetate  (trifluoroacetate) 

+  a^ylidenetriphenylphosphoranes 

209  (1994) 

-  Olefination  of  cyclic  Imides 

with  Phosphorarus  (or  Phosphonium  Salts) 

-  succinimide  and  TV-substituted  suc- 

cinimides  +  cyanomethylenetriphenyl- 
phosphoranes  94  (1922) 

l-Carboxyalkylation 

-  C-(l-(}Brboxyalkylation) 

Additive  (Reductive)  I -Carboxy alkylation 

-  aldehydes  +  lithium  a-lithiocartv 

oxylates  586  (2418) 

-  alkenes  unsubstituted  at  the  OC 
double  bond  -*■  manganese(lll) 

acetate  440  (2217) 

-  ketones -t- lithium  o-lithio- 

acetate  60  (1879) 

-  ketones  lithium  o-lithiocarboxyl- 

ates  586  (2418) 

Replacement  of  Hydrogen 

-  2-carbo-substituted  propenes  + 
manganese(lll)  acetate  440  (2217) 

-  1,2-dicarbo-substituted  propenes 

+  magnanese(lll)  acetate  440  (2217) 
Ckrbox3rlation 
see:  Hydroxycarbonylation 
C-C  Coupling  involving  Frsgmentation 
Reactions 

-  Desulfonylation  of  Sulfinic  Acids 
Chemical  Desulfonylation 

-  sodium  arenesulfinates  palla- 

dium(U)  chloride  637  (2441) 

C-C  Coupling  of  Organometallic 
Compounds  (except  Oxidative  and 
Reductive  Couplii^ 

-  of  Ofganocopper  Compounds 


-  allylcopper  in  situ,  thermal 


-  r-butanol  *  sodium  bromide 


coupling 

70 

water  *  sulfuric  acid 

417 

-  benzylcopper  in  situ,  thermal 
coupling 

65 

-  carboxylic  acids  carbonyl 
chloride  DBU 

597 

-  copper(l)  benzoates,  thermal  coupl¬ 
ing  via  arylcopper  intermediates 

68 

-  carboxylic  acids  trichloromethyl 
isocyanide  dichloride 

600 

-  cr-cuproacetophenone  benzophenone 
azine  in  situ,  thermal  coupling 

65 

-  3-cyano-2-oxo-l,2-dihydropyrtdines 
+  benzenephosphonic  acid  dichlor- 

-  TV,l-diphenyl-2-sodioethanimine-*- 

ide  149  (1980) 

coppetiD  iodide 

65 

-  2-(  l-(3,4'diethoxyphenylimino)- 

-  1-hexenylcopper  in  situ,  thermal 
coupling 

70 

ethyl)-4-butanolide  -•■'phosphorus 
oxychloride  (cyclization  -•-  chlor^ 

Chlorination 

ination) 

162 

-  C-Chlorination 

Additive  Chlorination 

-  6-ethoxycarbonyl-5-hydroxy-l,2,4- 
triazines  -•-  phosphorus(V)  chloride 

172 

-  9,1 0-dihydro-9, 1 0-ethenoanthracene  + 

chlorine  (rearrangement)  291 

-  l,4-dihy(lro-l,4-methanonaphthalene 

+  chlorine/acetic  acid  291 

-  l,4-dihydro-l,4'methanonaphthalene 

iodobenzene  dichloride  291 

Replacement  of  Hydrogen 

- with  trichloromethanesulfonyl 

chloride  126 

-  alkylmethyl  sulfoxides  + 

hy^ogen  chloride  209  (1995) 

-  a&yl  oximinoacetates  + 

chlorine  .646  (2481) 

-  alkyl  sulfoxides  +  chlorine  + 

pyridine  649  (2492) 

-  alkyl  sulfoxides  +  nitrosyl  chloride  118 

-  arenes  +  hydrogen  peroxide  +  alu¬ 
minum  chloride  706  (2529) 

-  aryl  methyl  sulfones  +  carbon 

tetrachloride  base  123 

-  aryl  methyl  sulfoxides  +  hydrogen 

cMoride  209  (1995) 

-  2/f-l,2,3-benzothiadiazine  1,1-di¬ 
oxide  +  chlorine  653  (2506) 

-  carbazoles  +  1-chlorobenzo 

triazole  430  (2178) 

-  or-CH-acidic  thioethers  sulfuryl 

chloride  718  (2573) 

-  cyclooctatetraene  +  chlorine  + 

potassium  f-butoxide  488  (2272) 

-  dialkyl-  and  alkyl  aryl  sulfoxides 

+  1-chlorobenzotriazole/pyridine  259 

-  diazomethane  r-butyl  hypo¬ 
chlorite  353 

-  diethyl  2,2’-mercury-bis(  diazoace¬ 
tate]  +  thionyl  chloride  358 

-  disubstituted  formamides  phospho- 

rus(lll)  chloride  thionyl  chlor¬ 
ide  277  (2052) 

-  3-hydroxy(acetoxy)-20K}xopregn- 

5-ene  TV-(2-hydroxyethyl)-imine  +  N- 
chlorosuccinimide  711  (2546) 

-  optically  active  alkyl  aryl  sulfoxides 

+  1-chlorobenzotriazole/pyridine  260 

-  optically  active  alkyl  aryl  sulf¬ 

oxides  1-chlorobenzotriazole/silver 
nitrate  260 

-  2-0X0- 1,3-dioxolane  +  chlorine  * 

inadiation  506  (2345) 

Replacement  of  Hydroxy  Groups 

-  alcohols  trichloromethyl  iso¬ 
cyanide  dichloride  600 

-  5-acyM-hydroxypyrimidine8  + 

phosphorus  oxychlorkle/triethyl- 
amine  171 


-  l-hydroxy-2-alkenes  +  mesyl  chlor¬ 

ide  -i-  lithium  chloride/2,4,^trimeth- 
ylpyridine  429  (2172) 

-  5-(2-hydroxyethyl)-4-oxo-3,4-dihydro- 
pyrimidines phosphorylchloride  158 

-  6-hydroxymethyl-2-phenyl-4tf-pyr- 

idoi3,2-<f]-l, 3-dioxin  +  thionyl 
chloride  470 

-  5-hydroxy-2-oxoadamantane 

-*■  thionyl  chloride  374 

-  9-hydroxythiaxanthenes  +  thionyl 

chloride  505  (2340) 

-  4-oxo-4,5-dihydrothieno(3,2-e|pyr- 
idines  phosphorus  oxychlor^ 

ide  282  (2068) 

-  TV-protected  amino-acids  *  1-chloro- 

1-ethoxyethylene  454 

-  TV-protected  amino-acids  +  1,1-di- 

chloro-l-ethoxyethane  454 

-  TV-protected  amino-acids  +  dichloro- 

ethoxy.nethane  454 

Replacenuut  of  Other  0-Functions 

-  acetylcyclopropane  +  pho^horus(V) 

chloride  703 

-  aldehydes  +  TV-trichloromethyldi- 

chloromethanimine  601 

-  benzaldehyde  aroylhydrazones  + 

thionyl  chloride  638  (2446) 

-  2-car^xy-l,3-dioxolanes  phos- 

phorus(V)  chloride  509  (2356) 

-  carboxylic  anhydrides  TV-trichloro- 

methyldichloromethanimine  601 

-  diphenylcyclopropenone  thionyl 

chloride  205 

-  5-hydroxy-2-oxoadamantane  + 

thionyl  chloride  374 

-  oxiraaes  triphenylpho^hine 

trichloride  431  (2180) 

-  thioformic  acid  5-esters  phos- 

phorus(V)  chloride  488  (2271) 

-  trimethylsilyl  allylthio-carboxyl- 

ates  thionyl  chloride  552 

Replacement  of  Other  Substituents 

-  benzaldehyde  aminals  acetyl 

chlo^e  580  (2392) 

-  1-nit^  and  1,5-dinitronaphthalenes 

+  chloroform/hydrogen  chloride  + 
irradiation  207  (1984) 

-  TV-Chloiination 

Replacement  of  Hydrogen 

-  alkenylalkylamines  *  sodium 

hypochlorite  490  (2280) 

-  5-Chlariiiation 

Replacement  of  Hydroxy  Groups 

-  arenesulfonic  acids  trichloro¬ 
methyl  isocyanide  dichloride  601 


I 
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-  sodium  l>cyaiK>alkanesulfonates 

{rfiosphoru^V)  chloride/ 
phosphorus  oxychloride  649  (2491) 

Replacement  of  Otiier  Subttituents 

-  ecCH-acidic  thioethers  *  sulfuryl 

chloride  718  (2573) 

Chloiocarboiiylation 

-  C-Oiloiocatbonylatioii 
CMorocarbonylation  of  Atkenes 

-  1-alkenes  carbon  tetrachloride 

carbon  monoxide  (+  metal  carb¬ 
onyls)  144  (1960) 

Qdorocarbonylation  of  AUcynes 

-  alkyl  1-alkynyl  sulfides  + 

carbonyl  chloride  213(2010) 

-  7S^-Chloiocatbon)rlation 
N-CMorocarbonylation  of  Amino-Acids 

and  Derivatives 

-  trimethylsilyllV-trimethylsilyl- 

o-aminocarboxylates  -t-  carbonyl 
chloride  146  (1968) 

N-CMorocarbonylation  oflmUk 
Acid  Derivatives 

-  2-alkyl-4,5*<lihydrO'l>3-oxazoles 

and  7-methoxy-3,4,5,6-tetra- 
hydTO-2tf-azepine  +  carbonyl 
chloride  (■•■  triethylamine)  81 

N-Chloroc^bonylation  of  Imines 

-  with  carbonyl  chliwide  39 

-  O-Chloiocarbonylation 
Qdorocarbonylation  of  Alcohols 

-  t-butanol carbonyl  chk>ride718  (2572) 
diugaev  Reaction 

- general  107 

Co-oUgomeiBation 

-  butadiene  *  methyl  methacrylate  42 
C^urthia  Dogiadation 

-  3-(2-thienyl)-propenoyl  azides  282  (2068) 
Cyaaation  (Introduction  of  -CN) 

-  C-Cymation 
Additive  Cyanation 

-  butadiene  +  oopper(I)  cyanide 

+  iodine  438  (2212) 

-  dialkyl  ketone  tosylhydrazones 

potassium  cyanide/acetic 
acid  439  (2215) 

Reductive  Cyanation  of  Carbon 
Multiple  Bonds 

-  ethenylsilanes  -*■  hydrogen  cyanide 

+  palladium-triphenyl  phosphite 
complex  649  (2493) 

Replacement  of  Halogen 

-  9-chlorothiaxanthene$ -«■  copperd) 

cyanide  505  (2340) 

-  Vy-Cyaaation 
Replacement  of  Hydrogen 

-  alkylamines  +  cyanogen 

chloride  504  (2333) 

Replacement  of  Other  Substituents 

-  2,3-deaquohexopyranoses  + 

hydrogen  cyanide  +  triethylalu- 
minum  515  (2379) 

-  0-Cyanatk>n 

Replacement  of  Other  Substituents 

-  lithium  phenoxide  sulfonyl 

cyanides  126 

l-Cyanoalkylation 

-  C-(l-CyuoaIk3rlation) 

Additive  (Reductive)  1-Cyanoalkylation 

-  1,4-disubstituted  1,4-dihydropyr- 

idines acrylonitrile  331  (2124) 


Replacement  of  Halogen 

-  l-bromo-2-alkenes  cyanomethyl- 

copper  503  (2339) 

-  IV-fi-cyanoaOcylBtion) 

Replacement  of  Hydrogen 

-  1,4-disubstituted  1,4-dihydro- 
pyridines acrylonitrile  331  (2124) 

-  TVJV-disubstituted  hydrazines 

aldehydes  potassium 
cyanide  331  (2117) 

2-C3ranoalkylation 

-  C-(2-Cy>iKMlkylation) 

Replacement  of  Hydrogen 

-  benzoin  alkyl  ethers  +  acrylo¬ 
nitrile  641  (2461) 

-  2,4-disubstituted  5-oxo-4,5-dihy- 

dro-l,3-oxazoles  +  acrylo¬ 
nitrile  584  (2411) 

-  methyl  2-oxoalkyl  sulfoxides 

acrylonitrile  642  (2464) 

-  A^-(2-Cyanoallgdation) 

Replacement  of  Hydrogen 

-  lactams  acrylonitrile  591 

cycloaddition  (Intermolecular) 

The  brittto  formulas  given  un^r  this  head¬ 
ing  refer  to  the  atoms  forming  the  new 
ring.  Whether  or  not  these  atoms  them¬ 
selves  form  part  ot  a  ring  system  is  not 
recorded  here. 

-  (2'*-l )  Cydoadditkm 

-CNO- 

-  CN  +  O 

-  A’-substituted  alkanimines  + 

pentyl  hydroperoxide  molyb¬ 
denum  catalysts  650  (2495) 

-c,o- 

c,+o 

-  acetals  of  a,/Hinsaturated  aldehydes 

and  ketones  hydrogen  peroxide/ 
acetonitrile  184 

-  cyclooctene  +  r-butyl  hydroper¬ 
oxide  (■•■  molybdenum  hexacarbonyl)  194 

-  2-methoxy-3^xocycloalkenes  + 


phthalomonoperoxoic  acid  185 

-  a,0-unsaturated  aldehydes  and  ketones 


+  hydrogen  peroxide/base 
_  r  — 

184 

'-1 

-  bicyclo]  3.2. 1  ]oct-2-enes  + 

dihalocarbenes 

485, 496 

-  1,6-cyclodecadiene  +  dibromo- 

carbene 

612 

-  cyclopropenes  +  carbenes 

689 

-  eydopropenes  +  carbon  monoxide  689 

-  1-methoxycyclopentene  + 

carbene 

494  (2295) 

-  norbomene  +  carbene 

494  (2295) 

-  stilbene  +  carbene 

494  (2295) 

-  1,4,5,8-tetrahydronaphthalene 

+  carbene 

-  [2+2]  cydoaddition 

494  (2295) 

-CjNS- 

S-N-C-C 

-  CN+CS 

-  )V-arylphenylmethanimines  +  benz- 

oylsulfene  in  situ  282  (2069) 

-C,0- 

-  C^+ CO 

-  dichloroketene  +  cyclo- 

alkanones  565 

-  4-hydroxy-l,2,3,5-tetraarylbi- 
cydo(3.1.0]hexenes  aldehydes 


or  ketones  (+  irradiation)  261 

-C4- 

-  cyclopropenes  +  alkynes  683,  684 

-  cyclopropenes  +  cyclopropenes  682,  683 

-  cyclopropenes  +  benzyne  684 

-  cyclopropenone  +  alkynes  684 

-  2-cyclopropenylidene-l,3-dioxo- 

indanes  alkynes  684 

-  3-oxocyclohexenes  +  ethylene  + 

irradiation  382  (2132) 

-  triapentafulvenes  +  maleic  an¬ 
hydrides  687, 689 

-  AT,  2-trimethyl- 1-propeniminium 

tetrafhioroborate  in  situ  +  1,3- 
alkadienes  437  (2205) 

-  JV’,A(,2-trimethy)-l^ropeniminium 

tetrafluoroborate  in  situ  +  cyclo¬ 
alkanes  437  (2205) 

-  [2+2+1]  Cydoaddition 

-  C,NO  - 

O-C-N-C-C 

-  CN+CO  +  C 

-  2-iminopolyfluoiopropanes  +  bis- 

[fluoroalkyl]  ketones  +  hydrogen 
cyanide  278  (2056) 

-  [2+2+2]  Cydoaddition 

-C,N, - 

N-C-N-C-N-C 

-  CN  +  CN  +  CN 

-  l,5-diazabicyclo[4.3.0]iion-5-ene 

(DBN)  +  phenyl  isocyanates  597 

-  C4NO  - 

aoN-c-c-c 

-  C^+CN+CO 

-  phenylacetylene  +  AT-alkylbenzald- 

imines  +  acyl  chlorides  +  tin(rV) 
chloride  342 

-C4O,- 

o-c-o-c-c-c 

-  C^+ CO  +  CO 

-  1-alkenyl  ethyl  ether  +  aldehydes 

(+  boron  trifluoride  etherate)216  (2025) 

-  [2+2+1+1]  cydoaddition 

-C4PS- 


S-C-C-P-C-C 

-  C,  +C,  +P+S 

-  1-dialkylamino-l-alkynes  +  trithio- 

pho^honic  acid  anhydrides  421 

-  [3+1+1]  cydoaddition 

“  ~ 

-  diphenylcyclopropenone  +  2,6- 

dimethylphenyl  isocyanide  691 

-  [3+2]  (^doaddition 

-CN,S- 

S-N-N-N-C 

-  CS  +  N, 

-  carbon  disulfide  +  sodium 

azide  96  (1926) 

-C,N,0- 

O-N-C-N-C 

-  CNO  +  CN 


-  alkanenitrile  oxides  +  cyanoguani- 
dines  589  (2430) 


-C,N,- 


N-N-N-C-C 

-  C.+AT, 

-  alkynes  +  sodium  azide  215  (2020) 

-  l-amino-3-oxo-l-alkynes  + 

benzenesulfonyl  azides  571 

-  ethyl  1-alkynyl  ethers  +  sulfonyl 

azides  372 


833 


-  ethyl  1-alkynyl  etheis  +  sulfonyl 

azides  372 

-  2*oxoethanepho^hoiuc  acid  esters 

(1.)  base,  (2.)  tosyl  azide  370 

-  2-oxoethyld^heny4>hosphiiie 

oxide  (1.)  base,  (2.)  tosyl  azide  370 

-  phenyltrimethylailylacetylene  + 

lead(IV)  acetate  azides  294 


-  C,NO  - 

O-NC-CC 

-  C^+CNO 

-  cyclopiopenes  +  benzonitrile  oxide  686 

aoNoc 

-  C^+CNt 

-  tialoacetonitiiles -<-yV^>disubsti* 

tuted  benzamidines  6S0  (2498) 

-  C^N+CO 

-  tosylmethyl  isocyanide  +  alde¬ 
hydes  or  ketones  650  (2497) 

-  C^O  +  CN 

-  monosubstituted  oxiranes  +  5,6- 

dihydio-4A^l,3-oxazines  335 

-  C,NS  - 

S-N-CC-C 

Ct+CNS 

-  4'aryl-l,3,2-oxathiazole  5-oxides 
(-»  decarboxylation  products)  + 
mono-  or  disubstituted  acetylenes 

94  (1921) 

-  C.N,  - 

N-N-C-C-C 

-  C^+CN^ 

-  cyclopropenes  +  diazomethanes  68 

-  cyclopropenones  +  diazomethanes  685 

-  cyclopropenethiones  +  N-hetero- 

arenes  699 

-  9<yclopropylidenefluorene  +  diazo¬ 
methane  _  684 

-  3,4-<liarylsydnones  (-►  1,3-diaryl- 

azirines)  +  dimethyl  acetylenedi- 
carboxylate  93  (1919) 

-  3,4Kliarylsydnones  (-►  1,3-diaryl- 

azirines)  +  indene  93  (1919) 

-  diazomethane  +  cinnamoy! 

chloride  353 

- 

-  cyclopropenones  +  N-heteroarenes  690 

-  diphenylcyclopropenethione  + 

pyridazines  446  (2245) 

-C,SSe- 

S-CSe-C-C 

-  C^S  +  CSe 

-  sodium  phenylethynethiolate  + 
phenyl  isoselenocyanate  445  (2238) 

-  C^Se  +  CS 

-  sodium  phenylethyneselenolate  + 
phenyl  isothiocyanate  445  (2238) 

-  c,s,  - 

s-c-s-c-c 

-  c^s+cs 

-  sodium  phenylethynethiolate  + 
phenyl  isothiocyanate  445  (2238) 

—  CySe,  — 

-  C^Se  +  CSe 

-  sodium  phenylethyneselenolate  + 
phenyl  isoselenocyanate  445  (2238) 

-C4N- 

-  c, +  c,Ar 

-  cyclopropenones  +  aziridines  685,  686 

-  C,  +  CN 


-  cyclopropenones  +  N-heteroarene$  690 

-  cyclopropenethiones  +  N-hetero- 

arenes  690 

-  diphenylcyclopropenethione  + 

quinoxalines  448  (2252) 

-C4O- 

-  C, +  CO 

-  cyclopropene  +  cyclopropenones  686 

-  cyclopropenones  +  cyclopropenones 

686,  687 

-  c,o+c, 

-  acetyl^  benzoquinone  +  1-alkynyl 

ethers  94  (1920) 

-  acetyl-p-benzoquinone  +  vinyl 

ethers  94  (1920) 

-  C,  +  C, 

-  2-alkenoyl  chlorides  +  acetylene 

(+  aluminum  chloride)  21 1  (2004) 

-  cyclopropenes  +  enamines  690 

-  cyclopropenes  +  ketenes  690 

-  cyclopropenethiones  +  1-pyrrol- 

idinopropene  690 

-  [3+3]  Cydoaddhion 

-C4NS- 

S-C-NC-CC 

-  C,  +  CNS 

-  carbon  suboxide  +  ^-substituted 

thiobenzamides  312 

-  carbon  suboxide  +  2-thiono-)V- 

heterocyclic  compounds  312 

-C,0- 

-  c,  +  c,o 

-  cyclopropenones  +  2-oxoalkyl- 

idenesulfuranes  691 

-  cyclopropenethiones  +  2-oxoalkyl- 

idenesulfuranes  691 

-  (4+1 1  (Tycloaddition 

-C,0,P- 

apo-c-c 

-  C^Ot+P 

-  tetrachloro-o-benzoquinone  + 

phosphorus(lII)  chloride  722  (2590) 

-  [4+2]  Cyclmddition 

-C,NOS- 

ac-N-s-c-c 

-  C^OS  +  CN 

-  benzoylsulfene  in  situ  +  benz- 

aldimines  282  (2069) 

-C4NO- 

O-C-NC-CC 

-  C^NO  +  C^ 

-  )V-acylcarboximidoyl  chlorides  + 

alkynes  344 

-  ^(-benzoylbenzimidoyl  chloride  + 
phenylacetylene  +  tin(IV) 

chloride  343 

-  TlKl-chloroalkyll-carboxamides  + 

tin(IV)  chloride  +  alkynes  342 

-  C,0  +  CY 

-  p-chlorocarbonyl  compounds  + 

tin(lV)  chloride  +  nitriles  342 

-  a,p-unsaturated  ^hlorocarbonyl 

compounds  +  nitriles  +  electro¬ 
philic  metal  halides  344 

-  C4NS  - 

S-N-C-C-C-C 

-  C,5W+C, 

-  Msulfmylarylamines  +  cyclopro¬ 
penes  679, 682 


-C4N,  - 

N-NCOCC 

-  +c, 

-  1,2,5,6-tetrazines  +  norboma- 

dienes  388  (2162) 

-  1,2,5,6-tetrazines  +  9-oxabicyclo- 

[2.2.1  ]hepUdienes  388  (2162) 

-  C4+7V, 

-  butanedioyl  difluoride  +  tetra- 

fluoroformaldazine  444  (2237) 

-C,N- 

-  CjA'+Cj 

-  ketene  AT-phenylimines  +  1-dialkyl- 

amino- 1-alky  nes  149  (1978) 

-  l*-l,3-oxazinium  salts  +  1-mor- 

pholinocyclohexene  348 

-C,0- 

-  c,o  +  c, 

-  2-oxo-3-(2-oxo-2-phenylethylidene)- 

2,3-dihydroindoles  +  1-amino-l- 
alkenes  170 

-C4S- 

-  C4+CS 

-  2,3-dimethylbutadiene  +  sul- 

flnes  513  (2373) 

-c. - 

-  butadienes  +  cyclopropenes 

676,677,681,  682 

-  (cyclic)  1,3-dienes  +  fumaryl 

chloride  501  (2322) 

-  cyclooctyne  in  +  l,3-d4>henyl- 

benzo[c)furan  238 

-  cyclooctyne  in  situ  +  tetracyclone  238 

-  2,3-dimethylbutadiene  +  o-benzo- 

quinones  710  (2542) 

-  l,2,4,5-hexatetraene  + dimethyl 
acetylenedicarboxylate  579  (2390) 

-  l-hydroxymethylene-2-methylene- 
cyclohexadiene  in  situ  +  dimethyl 
acetylenedicarboxylate  382  (2133) 

-  l-hydroxymethylene-2-methylene- 

cyclohexadienern  situ  +  1,4-naph- 
thoquinone  382  (2133) 

-  2-$ubstituted  furans  +  ethyl 

propynoate  502  (2325) 

-  (S+1  ]  C^doaddition 

-  C4N,  - 

N-GN-C-C-C 

-  CyNy+C 

-  3-amino-2-alkenenitriles  +  carbon 

disulflde  268 

-  [5+2]  Cydoaddition 

-  C,N,  - 

NN-GGGC-C 

-  C^+N^ 

-  pentanedioyl  difluoride  + 
tetrafluoroformaldazine  444  (2237) 

-  [6+2]  cydoaddition 

-C.N,  - 
NN-GGGGGC 

-  Q+AT, 

-  hexanedioyl  difluoride  +  tetrafluoro¬ 
formaldazine  444  (2237) 

-  [6+6]  Cycloaddition 

-c»- 

-  1,5-cyclohexadiyne  +  oxygen 

+  copper(I)  chloride  249 

-  l,2-dimethoxycarbonyl-3,6-dimethy- 

lene-l,4-cyclohexadienes,  thermal 
dimerization  579  (2390) 

-  [7+2]  cydoaddition 
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-C.N,0- 

O-OC-CN-NCCC 

-  C^O+Nf 

-  4-oxaheptanedioyl  difluohde 

tetnfluorofonnaldazine  444  (2237) 


-H2.2)  FuacyclophuiM 

—  C,  — C,— C|,  — 


-  +  Ct  *  Ct 

-  1,2,44-heMtetraene  dimethyl 
acetylenedicarboxylate  S79  (2390) 

-  6,6-Sytteiiif(fuaed) 


-  C.-C.  - 


c,  *  c, 

-  cycloocUtiienyne  (.in  ntu)  239 

Cyckmdditioa  (Intcmwleculai,  Traiu- 
uumlu) 

The  brutto  foimuUs  given  under  this 
heading  refer  to  the  atoms  forming  the 
new  rings.  Whether  or  not  these  atrms 
themselves  form  part  of  a  ring  system 
is  not  recorded  here.  In  the  atom  se¬ 
quences  given,  the  atoms  common  to 
both  rings  are  underlined. 

-*  Bicyck>(2.2.1)SyBtems 


-CjNjO-C^O- 

aC-N-NQIQ-C-C-CC 

-  C^O+N^~ 

-  furans  diethyl  diazenedicarb- 

oxylate  6S4  (2519) 

-C,N,-C,  - 
N-NOC-C/C-CC-C-C 

-  c~Tn--- 

-  cyclopentadiene  diacyldia- 

zenes  512  (2369) 

-C40-C«0- 

g-ccccio-c-c-c-c 

-  l,3-diirfienylbenzo[c|furan  cyclo- 

octyne  in  situ  238 

-  furans  +  acetylenedicarboxyUc  acid 

derivatives  514  (2375) 


-C.-C, - 


Cf  +  Cj 

-  cyclopentadiene  +  4,5-dichloro- 

2-0X0- 1,3-dioxolane  506  (2345) 


-*  Bicydol 2.2.2]  S)rstems 
-C.-C. 


Cj  +  Cj 

-  benzenes  +  4,5-dichloro-2-oxo-l,3- 
dioxole  61  (1885) 


-*  Bicych>(3.2.1 1  Systems 
-  C^N-C.N- 

N-CC-CC/NC-CC-C-C 

-  C^+S 

-  3-oxo-l,4-cycloheptadiene  + 

alkylamines  710  (2541) 

-C^OC.-O- 

Q-£CC£IQ-£CCC-C 

-  C^O  +  C, 

-  1 , 3-dipheny  lbenzo|c  )f uran  -t-  di- 

phenylcyclopropenes  681 

-  l,3-dq>henylbenzo|c)furan-t-di- 

phenylcyclopropenone  676 

-  furans -t- cyciopropenes  680,681,682 


-C.-C.- 


Cj  +  Cj 

—  cyciopentadienes  *  cyclopro¬ 
penes  676,678,681,682 

—  cyclopentadienones  cyclopro¬ 
penes  689 

—  Cf  +  C2 


-  1,3-cyclohexadiene  +  4,5-dichloro- 

2-oxo-l,3-dioxolane  506  (2345) 

-*■  Bicyclo(3.3.1|System8 
-C,NC,N- 
N-C-C-C-C-CIN-C-C-C-C-C 
-~C2+N~ 

-  3-<)xo-l,4-cyclooctadiene  + 

alkylamines  710  (2541) 

-c,sc,s- 

s-c-c-cc-c/s-c-c-c-cc 

-~C2+S 

-  1,5-cyclooctadiene -t- sulfur  di¬ 
chloride  112 

-*■  Tricycio(3.2.1.0*>*]  S)rstems 
-C,-C40-C40- 

-  C40  +  C, 

-  1 , 3-dipheny  lbenzo[c  |furans  + 

cyclopropenes  680 

-  furans -t- cyclopropenes  680,681 

-  c,-c,-c,  - 

-  Cj  +  Cj 

-  cyciopentadienes  +  cyclo¬ 
propenes  676,  678,  681,  682 

-  cyclopentadienones  cyclo¬ 
propenes  679, 681 

-*  Tricyclo(3.2.2.0*>*]Systems 

—  C4  — C4  — Cj  — 

-  C4  Cj 

-  anthracenes  cyclopropenes  679 

(Tydoadditioa  (Intramolecular) 

The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming 
the  new  ring.  Whether  or  not  these 
atoms  themselves  form  part  of  a  ring 
system  is  not  recorded  here. 

-  1,3-Cyclizatkm 

-c,- 

-  l,5-bis(dimethylamino]-l,4-penta- 

diene  silver  nitrate  717  (2568) 

-  dimethyl  2-bromo-2-methylpropyl- 

idenemalonate  base  433  (2189) 

-  1,4-Cyclization 

-C4- 

-  bi(cyclohexen-l-yl],  irradiation  248 

-  14-^clization 

-C,N,S- 

S-N-CN-C 

-  S-N  Ring  Qoaire 

-  potassium  fl(-cyanoimidodithio- 
carbonate  +  chlorine  or 

bromine  96  (1928) 

-C,N, - 

N-N-N-C-C 

-  N-N  Riv  Cloture 

-  diazodiphenyloxophosphinylacet- 

amide  base  366 

-  2-diazo-3-oxo-l-phenylimino- 

indanes,  spontaneously  364 

-C,N,  - 

N-N-C-CC 

C-N  Ring  Cloaire 

-  2-diazo- 1,3,5-triketones  in  atu  364 

N-C-N-C-C 

-  C-N  Ring  Cloture 

-  3-phenyl-2-phenyliminotetra- 

hydro-l,3-oxazole$,  thermal 
rearrangement  590  (2434) 

-C4N- 

-  C-CRing  Cloture 

-  M(cyclopropen-3-yl)-aldimines  687,  688 

-  C-N  Ring  doture 

-  1-cyanocyclopropenes  +  phenyl- 

lithium  690 


-C4O- 

-  C-0  Ring  Cloture 

-  3-acylcyclopropenes  688 

-  3-chlorocarbonyl-l,2-diphenyl- 
cyclopropene  -i-  diphenylcadmium  690 

-  2,4-dihydroxy-5-(2-methyl-2-bute- 

nyl)-benzaldehyde  +  3-chlorobenzo- 
peroxoic  acid  726  (2601) 

-  o-hydroxyphenylacetylene,  irradiar 

tion  588  (2429) 

-C4S- 

-  C-CRing  Qoture 

-  2-(2-ptopynylthio)-thiophene, 
thermally  (-•-  diisopropylamine)  147(1970) 

-  3-(2-propynylthio)-thiophene, 

thermally  (-•-  diisopropyl¬ 
amine)  147  (1970) 

-c, - 

-  l-acetyl-2-diazoacetylbenzene  + 

potassium  hydroxide  360 

-  3-arylcyclopropenes  687,  688 

-  l,7-bis(dimethylamino]-l,6- 
hexadiene  silver  nitrate  717  (2568) 

-  3-iodo-l-(2-oxocyclohexyl)-2- 
heptene  *  lithium  dibutylcuprate  78 

-  3-ethenyltriphenylcyclopropene, 

thermally  687,  688 

-  1,6-Cyclization 

-C,N,  - 

N-N-N-C-C-C 

-  C-N  Ring  Ooture 

-  3-azidotriphenylcyclopropene  686 

-  C4NS  - 

S-C-N-C-C-C 

-  C-N  Ring  Cloture 

-  methyl  3-(2-aminocarbonylpheny)- 

thio)-2-alkenoates  (-»-  sodium 
methoxide)  283  (2070) 

-  C-S Ring  Cloture 

-  2-acylamino-l-alkenyl  thioketones 

-*■  perchloric  acid  349 

-C,N- 

-  C-C-  Ring  Cloture 

-  2-|l-(3,4-diethoxyphenylimino> 

ethyl  )-4-butanQlide  +  phosphoryl 
chloride  (-^  chlorination)  162 

-  JV-methyl-^-(2-phenylethyl)- 
formamides  phosphoryl 

chloride  514  (2374) 

-C,0- 

-  C-O  Ring  Cloture 

-  2,4-dihydroxy-5-(3-methyl-2-butenyl)- 
benzaldehyde  3^hlorobenzoper- 
oxoic  acid/  p-toluenesulfonic 

acid  726  (2601) 

-C,S- 

-  C-C  Ring  Cloture 

-  1-alkenyl  2-alkynyl  sulfides, 

thermally  513  (2372) 

-c. - 

-  l-diazo-2-oxo-4-(2-oxocyclohexyl)- 
butane  potassium  hydroxide  360 

-  3-dimethylamino-l-phenyl-5-hexen- 

1-yne,  thermally  495  (2299) 

-  1,7-Cydization 

-C.N- 

-  C-C  Ring  Cloture 

-  Ar-methyk/K-(3-phenylpropyl)- 

formamides  +  pho^horyl  chlor¬ 
ide  514  (2374) 
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-c,- 

-  3-(2-ia(^ropenylcyclopentyl)-butanal 

+  tin(lV)  chloride  or  silica  gel  519 

-  [3+2]  Cydoaddition 

-  C,NO  - 

O-C-NCC 

-  C^O  +  CN 

-  2*hydioxybenzonitrile, 

irradiation  588  (2429) 

-C,N,  - 

N-ON-CC 

-  C,N  +  CN 

-  2-aininobenzonitrile, 

inadiation  588  (2429) 

-*■  5,6  Systems  (fused) 

-QN-C.  - 

NC-S-QC/C^ 

-  C-C  C-C  Ring  Closure 

-  )VJV-dialkyl-)V-(3-phenyl-2-propynyl)- 
AK2-propynyl>-aminium  salts,  ther¬ 
mally  (■•■  potassium 

hydroxide)  148  (1973) 

-C40-C,0- 
Q-CCCditCCCCC 

-  C-0;  C-C  Ring  Closure 

-  3-substituted  3-hydroxy- 1,6- 
heptadienes  +  formic  acid/sul- 

furic  acid/water  422 

cydoaddition  (Intramolecular, 
Transannular) 

The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming 
the  new  ring.  Whether  or  not  these 
atoms  themselves  form  part  of  a  ring 
system  is  not  recorded  here. 

-*■  Bicyclo(3.2.1lSystems 

-c.-c.  - 

-  from  6-Membered  Rings 

-  4-(3-a]kenyI)-cydohexanones, 

thermal  cyclization  273  (2034) 

-  4-(3-butynyl>H:yclohexanone, 

thermal  cyclkation  273  (2034) 

-*■  3,5-Systems  (fused) 

-C,-C,  - 

-  from  6-Membered  Rings 

-  l,3-bi8(bis(dimethylamino)-methyl- 
enejcyclohexane  +  silver 

nitrate  717  (2568) 

-*■  3,4-Systeins  (fused) 

-C,-C4- 

-  from  10-Membered  Rings 

-  l,5-dimethyl-5,6-epoxy-8-iso- 

propenylcyclodecene,  thermal 
transformation  520 

-*■  5,7  Systems  (fused) 

-C,-C, - 

-  from  10-Membered  Rings 

-  l,5-dimethyl-5,6-epoxy-8-iso- 


propenylcyclodecene  acid  520 

-  l,5-dimethyl-5,6-epoxy-8-iso- 

propenylcyclodecene,  thermal 
transformation  520 

-  2,7-dimethyl-7-hydroxy-l,5-cyclo- 

decadkne -i- acetic  acid  523 

-  l-methyl-8-(4-nitrobenzoyloxy)- 

1,6-cyclodecadiene,  hydrolytic 
deacylation  521 

-  2-methyl-7-(4-nitrobenzoyloxy)- 

14-cyclodecadiene,  hydrolytic 
deacylation  522 

-  3,7-dimethyl-10-(4-nitrobenzoyl- 


oxy)-cydodecene,  hydrolytic  de¬ 
acylation  521 

-*■  6,6-Sjrstems  (fused) 

-C.-C.  - 

-  from  10-Membered  Rings 

-  l,7-dimethyl-7,8-epoxy-4-iso- 

propenylcyclodecene  -»■  acid  520 

-  6-hydroxycyclodecynes  +  boron 

trifluoride  etherate  432  (2184) 

C^ydocondensation  (Intermolecular) 

The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming 
the  new  ring.  Whether  or  not  these 
atoms  themselves  form  part  of  a  ring 
system  is  not  recorded  here. 

-*  3  Ring  Atoms 

-CNO- 

-  CN-t-O 

-  TV-alkylimines  hydrogen  per¬ 
oxide  +  nitriles  444  (2236) 

-C,N- 

-  C,  +N 

-  1-alkenes  +  diethyl  )V,)V-dibromo- 

phosphoroamidates  416 

-  2-bromoacrylonitrile 

ammonia  509  (,2351) 

-  3-bromoacrylonitriles  +  primary 

amines  72 1  (2586) 

-  2,3-dibromopropanenitrile  + 

ammonia  509  (2357) 

-  1,4-methanonaphthalene 

aminophthalimide  +  lead(IV)  ace¬ 
tate  azides  301 

-C,0- 

-  CO +  c 

-  adamantanone  dimethylmethyl- 

enesulfurane  5-oxide  615 

-  aldehydes  and  ketones  alkylidene- 

dimethylsulfuranes  119,  120 

-  aldehydes  and  ketones  +  dibromo- 

methane  +  lithium  721  (2585) 

-  aldehydes  and  ketones  dimethyl- 

methylenesulfurane  116 

-  aldehydes  and  ketones  +  dimethyl- 

methylenesulfurane  5-oxide  116 

-  aldehydes  and  ketones  +  methylene- 

dime^ylamino-phenylsulfurane 
5-oxide  125 

-  aldehydes  and  ketones  TS^-tosyl- 

methylphenylsulfoximine  (sodio 
derivative)  124 

-  pyridine-4-aldehyde  +  dimethyl- 

methylenesulfurane  99 

-c,- 

-  C-rC+C 

-  5-(2-oxo-2-phenyl-l-trimethyl- 

stannylethyl)-tetrahydrothiophen- 
ium  chloride,  thermal  or  photolytic 
transformation  382  (2135) 

-  C, +C 

-  a&enes  and  alkene  derivatives  + 

diiodomethane  +  zinc/silver  549 

-  alkenes  +  dibromomethane  + 

bis(trimethylsilyl)-amide  201 

-  alkyl  acrylates  +  ethyl  chloro- 

acetate -i- base  505  (2337) 

-  alkyl  2-alkenoates,  dialkyl  butene- 
dioates,  or  2-alkenenitriles  ->■  alkyl 
chloroacetates  or  chloroacetone  + 
copper(I)  oxide/r-butyl  isocyanide 

276  (2048) 


-  cyclohexene -«■  diiodomethane 

zinc/silver  549 

-  cydohexene  +  trihalomethanes  + 

diethylzinc  578  (2386) 

-  phenanthrene  chloroform 

aqueous  sodium  hydroxide  317 

-*  4  Ring  Atoms 

-C,NS- 

S-N-C-C 

-  CN+CS 

-  benzaldimines  +  2-oxo-2-phenyl- 

ethanesulfonyl  chloride  +  tri- 
ethylamine  282  (2069) 

-C,N,  - 

N-C-N-C 

-  CNt+C 

-  )V,/V -di-r-butylurea  +  carbonyl 

chloride/pyridine  386  (2155) 

-C,S- 

-  c,+cs 

-  l-piperidino-2-methylpropene  + 

1-ethoxycarbonylethanesulfonyl 
chloride  124 

-C4- 

-  C,  +  C 

-  1,3-dibromopropane  arylaceto- 

nitriles  716  (2562) 

-N,P,- 

N-P-N-P-N 

-  N+N+P+P 

-  primary  amines  hexamethylphosphoric 

triamide  549 

->■  S  Ring  Atoms 

-CN.O- 

0-N-N-N-C 

-  CNj  -t-NO 

-  /^-substituted  and  A(,/W'-diaubsti- 
tuted  thiosemicarbazides  nitrous 

acid  61 

-CN,  S- 

S-N-N-N-C 

-  CS  +  N, 

-  4-chlorophenyl-dimethylamino- 
thiocarbonyl  sulfone  +  sodium 

azide  316 

-CjNOS- 

0-N-S-C-C 

-  C,S  +  NO 

-  2-mercaptoalkanoic  acids  + 

ethyl  nitrite  724  (2596) 

-C,N,0- 

O-N-C-N-C 

-  CNO  +  CN 

-  oxalodihydroximic  acid  dichloride 
+  /V;/V’,/y’,/y -tetraalkylguanidines 

280  (2062) 

-  C^Ni-NO 

-  /V-(l,l-dichloroalkyl)-carboximidoyl 

chlorides  +  hydroxylamine  hydro¬ 
chloride  605 

-  trichloromethyl  isocyanide  di¬ 

chloride  hydroxylamine  hydro¬ 
chloride  604 

-C,N,S- 

S-C-N-N-C 

-  C  +  C+N,  +5 

-  ketones -*■  hydrazine -I- 

hydrogen  sulfide  113 

-C,N,Se- 

Se-N-N-C-C 

-  CtN^+Se 
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-  aldehyde-  or  ketone  semicarbazones 

having  two  H-atoms  at  C-2  +  selenium- 
(IV)  oxide  447  (2246) 

-C,N,- 

N-N-N-C-C 

- 

-  acrolein  azidobenzenes  + 

secondary  amines  651  (2501) 

-  2-oxoalkylidenetriirfienylphos- 

phoranes  -«■  tosyl  azide  371 

NN-CN-C 

-  CN,+CN 

-  carboxylic  acid  hydrazides  + 

7-methoxy-3,44.6-tetrahydro-2/(- 
azepine  173 

-  CN,+C 

-  aminoguanidine  +  4-butanolide  151 

-  aminoguanidine  +  4-phenyl-3- 

buten-4-olide  15 1 

-  C^N  +  N^ 

-  V-(l,l*dichloroalkyl)-carboximidoyl 

chlorides  monosubstituted  hydr¬ 
azines  604 

-  4,6-diethoxypyriinidines  +  aqueous 

hydrazine  215  (2021) 

-  C^N^+C 

-  benzofuroxans  -*■  cyanoacetamides  606 

-C,NO- 

O-NC-C-C 

-  C^NO  +  C 

-  lithium  a  lithiooximates  +  methyl 
arene-  or  heteroarenecarboxyl- 

ates  279  (2059) 

-  trimethylsiyl  2-trimethylsilyl- 
aminoa^l  ethers  +  carbonyl 

chloride  279  (2057) 

-  C^O  +  CN 

-  ethyl  2-bromoalkynoates  + 

benzaldehyde  methylnitrones  147 

-  C^+NO 

-  2*acyl-4-butanolides  +  hydroxyl- 

amine  161 

O-CN-OC 

-  C^N  +  CO 

-  alkyl  isocyanides  carboxylic 

acid  halides,  esters,  or  amides  148 

-  C^NO  +  C 

-  o-amino-alcohols nitriles  511  (2366) 

-  aminoethanol  tribromoacetalde- 

hyde  95 

-  N  (2-hydroxyethyl)-formamide 

+  trichloroaoetaldehyde  hydrate  95 

-  l*trimethylsilylamino-2-trimethyl- 
siloxybenzenes  carbonyl 

chloride  279  (2057) 

-  trimethylsilyl  cit-(A(-trimethyl- 

silylamino)-<»rboxylates  +  carbonyl 
chloride  146 

-  C,NS  - 

S-N-C-C-C 

-  Ct+CNS 

-  alkynes-t- 1,3,2-oxathiazolium- 

5-oxides  94 

-  1,3,2-oxadiazolium  4-oxides 

alkynes  724  (2596) 

-  C^+CNS 

-  alkynes +  4-|rtienyl-l,3,2-oxathi- 

azolium-5-oxides  653  (2507) 

-  C^N  +  C  +  S 

-  3-amino-2-alkenenitriles  carb¬ 
oxamides  +  sodium  hydrogen  sulf¬ 


ide  -<■  pho^horyl  chloride  448  (225 1) 

S^-N-OC 

-  C^NS  +  C 

-  2-aminoalkylmercaptans  +  2,2-dialk- 

oxyalkanenitriles  511  (2365) 

-  2-aminoalkylmercaptans  *  2-oximino- 

alkanenitriles  511  (2365) 

-  l-trimethyl$ilylamino-2-trimethyl- 
silylthiobenzenes  carbonyl 

chloride  279  (2057) 

-C,N,  - 

N-NC-C-C 

-  C^+C  +  N^ 

-  1-alkenes  +  aldehydes  +  acyl- 

or  arylhydrazines  280  (2061) 

-  C, 

-  aliphatic  azines,  thennally  (-t-  co- 
baltdl)-  or  nickel(II)  halide]  214  (2018) 

-  dimethyl  acetylenedicarboxylate 

3,4-diarylsydnones  93 

-  indene  3,4-diarylsydnones  93 

-  +C 

-  hydrazonoalkanes  +  (1.)  butyllithium, 

(2.)  methyl  benzoates  652  (2503) 

- 

-  2-acyl4-butanolides  -t-  hexahydro- 

pyridazine  163 

-  2-acyl-4-butanolides  +  hydrazine 

or  phenylhydrazine  161 

-  4-acyl-5-oxo-4,5-dihydro-l,2-oxazoles 

+  monosubstituted  hydrazines  167 

-  2-acylthiolactams  hydrazine  or 

monosubstituted  hydmines  161 

-  5-chl6ro-6-ethoxycarbonylpyrimid- 

ines  +  hydrazine  172 

-  7-ethoxy-6-ethoxycarbonyl-3,4,5,6- 

tetrahydro-2ff-azepine  hydrazine 
hydrate  175 

-  C^N  +  N 

-  2-methylanilines  acetic  anhydride 

+  amyl  nitrite  376 

-  2-methylanilines  +  acetic  anhydride 

+  nitrous  oxides  375 

N-CN-C-C 

-  CN  +  CN+C 

-  phenyl  isocyanate  +  dimethyl-2-oxo- 

alkyUdenesulfuranes  722  (2589) 

-  Ct+CN^ 

-  ai^oins  3,5-diamino-l,2,4-triaz- 

oles  510  (2363) 

-  alkyl  propynoates  benzamide 

oximes  328  (2113) 

-  C,V,  +  C 

-  benzil  bis(phenylimine],  sodio 

derivative,  diethyl  ox^te  447  (2247) 

-  benzil  bis(phenylimine],  sodio 

derivative,  +  ethyl  carbono- 
chloridate  447  (2247) 

-  1,2-diaminobenzene  +  4-butanolide  152 

-  1,2-diaminoethanes  *  2-substituted 

44-dihydro- 1,3-oxazoles  37 

-  sodium  salts  of  dipeptides  aldehydes 

or  ketones  590  (2436) 

-  C^  N-hN 

-  oc-isocyanatocarboxylic  acid  esters 

hydroxylamine  329  (2118) 

-C,0,  - 

oc-o-c-c 

-  +c 

-  vk>diols  +  V,V-thiocarbonyldi- 

imidazole  107 


-C.S,  - 

s-c-s-cc 

-  +  c 

-  benzene-l,2-dithiols-i- carbon 

disulfide  29 

-  1,2-dimercaptoethane  +  aldehydes 

•or  ketones  (+  boron  trifluoride 
etherate)  109 

-C«N- 

-  C,  v-C,  +N 

-  alkyl  acetoacetates  +  hydroxyl- 
amine-(7-sulfonic  acid  +  base  510  (2360) 

-  ketones  having  two  H-atoms  at  C-a 

*  methylhydrazine  215  (2019) 

-  C^N  +  C^ 

-  anilines -t-oc-hydroxy-ketones  387  (2158) 

-  cyclohexanone  azine,  thermally 
[•f  cobalt(Il>  or  nickel(II) 

halide]  214  (2018) 

-  ethyl  pyrrol-2-ylglyoxylate  + 
ethenyltrqihenylpho^honium 
bromide  sodium  hydride  328  (2114) 

-  2-haloanilines  copper  phenyl- 

acetylenide  73 

-  2-hydrazinophenanthrene  +  cyclo¬ 
hexanone  (+  acid)  388  (2160) 

-  2-lithioalkanimines  1,2-dihalo- 

ethanes  653  (2508) 

-  5-oxo-4,5-dihydro-l,2-oxazoles  + 

methyl  2-alkynoates  509  (2359) 

-  propanal  azine  or  butanal  azine, 
thermally  {-•-  cobalt(II)-  or  nickel- 

ai)  halide]  214  (2018) 

-  C^+N 

-  l,2-bisIbromomethyl]-benzene  + 

methylhydrazine  45 

-  l,2-bis[chloromethyl]-benzene  -<■ 

calcium  cyanamide  652  (2505) 

-  4-chloro-3-(2-chloroethyi)-quinolines 

-I-  ammonia  162 

-  l,2-dibenzoylcyclohexa-l,4-dienes 

+  primary  amines  279  (2058) 

-  o-phthaldialdehyde  +  acetamide  137 

-C«0- 

-  c,o+c, 

-  5,6-deaquohexofuranoses  (O-pio- 
tected)  diethyl  malonate  -i-  so¬ 
dium  hydride  515  (2378)  (2380) 

-  o-hydroxy-ketones  +  diethyl 
malonate  sodium  ethoxide  588  (2428) 

-  2-iodophenol  +  copper  phenyl- 

acetylenide  73 

-  ketones  having  two  acidic  H-atoms  at 

C-a  +  dimethy4>ropadienylsulfonium 
bromide  723  (2593) 

-  c,o  +  c 

-  2-iodobenzoic  acid  +  phenylacetylene 

+  copper(I)  iodide  74 

-  C, +0 

-  1,5-hexadiene  +  mercury(II)  acetate/ 

water  86 

-  terephthalic  acid  +  formaldehyde  -t- 

sulfur  trioxide  722  (2587) 

-C,P- 

- 

-  1,3-dienes  +  alkyl(aryl)-dibromo- 

pho^hines  DBU  595 

-C4S- 

-  c,s  +  c, 

-  2-halobenzenethiols  +  copper  phenyl- 

acetylenide  73 
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-  C,S  +  Ct 

-  2*alkyltl^>benzaldehyde  oi  -aceto¬ 
phenone  ethyl  bromoacetate  -<■ 

zinc  214  (2017) 

-  1-0X0- l-phenyl-3-thionoalkanes  + 
o-biomo-caibonyl  compounds  + 

base  214  (2016) 

-  C^+S 

-  cinnamic  acids  *  thionyl 

chloride  651  (2499) 

-  €480  - 

-  C^Se  +  C 

-  2-alkyl$eleno-benzaldehyde  or 
-acetophenone  ethyl  toomo- 

acetate -i- zinc  214(2017) 

~ 

-  Cj  +  Cj 

-  a^’-dibromoketones  +  enamines  * 

enneacarbonyldiiion  497  (2305) 

-  C4+C 

-  1,4-dibromobutane  aiylaceto- 
nitriles  +  sodium  hydride  716  (2562) 

-  thiophene'2, 3-dialdehyde  +  nitro- 
methane  (-•■  potassium  hydroxide)  147 

-  c. 

-  l,5-pentanediyl-bis(magnesium 

bromide]  (-•-  oopper(I)  iodide/tri- 
butylphoq>hine)  75 

-*■  6  Riiig  Atoms 

-  CjNOS  - 

oc-Ar-5-c-c 

-  C^OS  +  CN 

-  2-oxo-2-phenylethanesulfonyl 

chloride  +  benzaldimines  tri- 
ethylamine  282  (2069) 

-C,N,  - 

SN-CN-CC 

-  C^+CN  +  N^ 

-  (7-alkyllactims  (1.)  hydrazine, 

(2.)  methyl  2-oxolkanoates  449  (2256) 

-  C^+CN^ 

-  vlc-diketones amidrazones  275  (2041) 

-  methyl  2-oxoalkanoates  o- 

hydrazono-)Vtf-heterocyclic 
compounds  449  (2256) 

-  semicyclic  hydrazidines  ->■ 

ethyl  o-oxocarboxylates  98 

-  C^N  +  CN^ 

-  aryl(heteroaryl)-glyoxal-l-oxime$ 

+  thiosemicarbazkle  281  (2066) 

-  C^N^+C 

-  o-hydrazonooximes  +  triethyl 

orthocarboxylates  450  (2262) 

NCN-C-N-C 

-  CN^+C  +  C  +  N 

-  4-amino-5,6-dich)oropyrimidines 

+  diphenyl  carbonate  149  (1977) 

-  C^N+CN^ 

-  )V-(l,l-dichloroalkyl)-carboximidoyl 

chlorides  +  amidines  603 

-  W-dichloromethylenebenzamide 

+  carboxamidines  62 

-C,S, - 

s-cs-c-s-c 

-  c,s,  +  c- 

-  bis(2-mercaptoethyl]  sulfide  alde¬ 
hydes  654  (2492) 

-C4NO- 

O-CN-CC-C 

-  C^NO  +  C^ 


-  yV-(l-trihalomethylalkylidene)-carb- 

oxamides  -f  enamines  334 

-  C,NO  +  C 

-  ^amino-alcohols  nitriles  511  (2366) 

-  2-hydroxybenzamide  +  aldehydes  568 

-  2-hydroxybenzamide  +  ketones  568 

O-C-CNC-C 

-  CtNO  +  C^ 

-  e^anolamine  *  5-bromo-2,4-dioxo- 


1,2,3,4-tetTahydropyrimidines  171 

-C4NS- 

S-CNCCC 

-  C^NS  +  Ct 

-  7V-hydroxymethylenebenzenethio- 

amides  alkenes  (■•■  acid)  34 

-  C^+CNS 

-  benzylmalonyl  chloride  +  2-mercapto- 

1,3-benzothiazole  312 

-  malonyl  chlorides  ^^-substituted 

thiobenzamides  312 

-  malonyl  chlorides  +  2-thiono-N-he- 

terocyclic  compounds  312 

-  C^N  +  CS 

-  l-amino-3-bromopropane  +  carbon 


oxide  sulfide  *  potassium  hydroxide  318 
S-C-C-N-CC 

-  C,NS  +  Cj 

-  mercaptoacetamide -i- chloroacetone  136 

-  C^S  +  N 

-  bisl2-chloro-l,2-diphenylethenyl] 

sulfide  sodium  amide  311 

-C«N,  - 

N-N-CCCC 

- 

-  3-acyl-4-butanolides  +  alkyl- 

or  arylhydrazines  165 

-  1,4-dioxo  compounds  + 

hydrazine  654  (2510) 

NCNCCC 

-  C^N  +  C^N 

-  aniline  hydrochloride  -*■  )V-tri- 
chloromethyldichloromethan- 

imine  604 

-  anilines +  A-(1, l-dichloroalkyl)-l- 

chloroalkanimines  604 

-  Ar-(l,l-dichloroalkyl)-l-chloroalkan- 

imines  *  alkanenitriles  604 

-  C^N^+C^ 

-  cyanoguanidine  3-oxochroman  164 

-  cyanoguanidine  +  3-oxo-3,4-dihydro- 

2tf-l-benzothiapyran  164 

-  1,3,5-triazine  +  //-methyl-A^-phenyl- 

aminoacetonitrile  513  (2371) 

-  Ct+CN  +  N 

-  l-methoxy-l-alken-3-ynes 

formamide  +  ammonium 
chloride  590  (2437) 

-  C^+CN, 

-  2-acetyl-4-butanolide  +  semi¬ 
cyclic  amidines  164 

-  2-acetylthiollactones  +  acet- 

amidine  159 

-  2-acetylthiollactones -1- guanidine  159 

-  2-acetylthiollactones  thiourea  159 

-  2-acetylthiollactones urea  159 

-  2-acyl^butanolides  +  2-amino- 

benzimidazole  165 

-  2-acyl-4-butanolides  +  2-amino- 

4.5- dihydroiihidazole  164 

-  2-acyl-4-butanolides  +  ?amino- 

4. 5- dihydro- 3/f-pyrrole  164 


-  2-acyl-4-butanolides  +  3-amino- 1/f- 

isoindole  164 

-  2-acyl4-butanolides  +  3(5)-amino- 

pyr  azole  165 

-  2-acyl-4-butanolides  +  2-amino- 

pyridine  164 

-  2-acyl-4-butanolides  +  2-amino- 

1.4.5.6- tetrahydropyrimidine  165 

-  2-acyl-4-butanolides  +  3-amino- 

1, 2,4-triazole  165 

-  5-acyl-4-chloropyrimidines  + 

2-aminobenzimidazole  171 

-  S-acyM-chloropyrimidines  + 

carboxamidines  171 

-  5-acyl-4-chloropyrimidines  + 

phenylguanidine  171 

-  3-acyi-2-oxochromans  +  acet- 

amidine  163 

-  3-benzoyl-2-oxo-3,4-dihydro-2tf- 

1-benzothiapyran  *  acetamidine  161 

-  5-chloro-6-ethoxycarbonylpyr- 

imidines  )V,)V’-dimethylurea  172 

-  5-ehloro-6-ethoxycarbonyl-l,2,4- 

triazines -t- carboxamidines  172 

-  2-cyano-4-butanolide  thiourea  160 

-  2-cyano-4-butanolide  urea  160 

-  2-cyano-3-phenylpropanal  dimeth¬ 
yl  acetal  +  guanidine  97 

-  2-cyanothiollactones  +  acetamidine  159 

-  2-cyanothiollactones  *  guanidine  159 

-  2-cyanothiollactones  -f  thiourea  159 

-  2-cyanothiollactones  +  urea  159 

-  2-ethoxycarbonyl-4-butanolides 

-i-  urea  158 

-  2-ethoxy-3-ethoxycarbonyl-44- 

dihydro-3^-pyrrole  +  thiourea  174 

-  7-ethoxy-6-ethoxycarbonyl-3,4,5,6- 

tetrahy^o-2/f-azepine  urea  or 
thiourea  174 

-  2-ethoxy-3-ethoxycarbonyltetrahy- 

dropyridines  +  guanidine  175 

-  (2-ethyl-2-ethoxycarbonyllactims 

+  urea  or  thiourea  174 

-  2-formyl-4-butanolide  (sodium 

derivative)  +  thiourea  160 

-  2-fotmyl-^butanolide  (sodium 

derivative)  urea  160 

-  C^N  +  CN 

-  ^alanine  +  7-methoxy-3,4,5,6-tetra- 

hydro-2/f-azepine  173 

-  2-aminobenzoic  acids  +  1,3,5-tri¬ 
azine  449  (2257) 

-  2-amino-3-ethoxycarbonyl-4,5-di- 

hydrofurans  +  0-methyllactims  173 

-  2-amino-3-ethoxycarbonylpyr- 

azines  O-methyllactims  174 

-  5-amino-4-ethoxycarbonylpyr- 

azoles  +  0-methyllactims  174 

-  ct-aminomethylene-aldehydes  or 

-ketones  -*■  formamide  148 

-  2-aminop3rridine-3-carboxylic  acid 

+  7-methoxy-3,44,6-tetrahydro- 
2Af-azepine  173 

-  3-aminopyridino-2-carboxylic  acid 

+  7-methoxy-3,4,5,6-tetrahydro-2/f- 
azepine  173 

-  anthranilic  acid  7-methoxy- 

3,4,5,6'terahydro-2tf-azepine  173 

-  2-oxoazetidine  +  7-methoxy- 

3.4.5.6- tetrahydro-2/f-azepine  173 
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-  C^N^+C 

-  3-ainiiio-2-«lkeneiutriles  + 

potassium  xanthate  268 

-  5-ainino-4-cyaiK>-l-phenyl- 

pyiazole  potassium  xanthate  269 

-  2*amino-S-cyanothiophenes  -t- 

potassium  xanthate  269 

-  2-amino-l,3-dicyanobenzene 

potassium  xanthate  269 

-  2>amino-S-nitiobenzonitrile  + 

potassium  xanthate  268 

1.3- diaminopropanes  2-substi- 

tuted  44-<lihydio-l,3-oxazoles  37 

N-GC-N-OC 

-  C,N  +  C^N 

-  alkyl  2-aminoalkyl  ketones,  self¬ 
condensation  in  aqueous  base  191 

-  o-amino-aloohols  triphenylphos- 

phine  dibromide  278  (2055) 

-  2-amino-2-methyl-l-oxo-l-phenyl- 

propane,  self-condensation  191 

-  +  C, 

-  l,2-bis(methylamino|-ethane 

6-amino-5-htomo-4-oxo-3, 4-di- 
hydropyrimidines  171 

-  1,2-diaminoethanes  5-btomo- 

2.4- dioxo- 1,2, 3,4-tetrahydropyi- 

imidines  170 

-  C^N  +  N 

-  4-amino-6-aniluK>-2-methylpyr- 

imidine  *  diethyl  diazenedicarb- 
oxylate  513  (2370) 

-  6-anilino-l,3-dimethyl-2,4-dioxo- 
1,3,4,5-tetrahydiopyrimidines  + 
diethyl  diazenedicarboxylate513  (2370) 

-  C4O,  - 

o-c-a-c-c-c 

-  +  c 

-  2,6-bis(hydroxymethyl)-3-hydr- 
oxypyridine  +  benzaldehyde  * 

boron  trifluoiide  470 

-C,S, - 

S-GS-C-GC 

-  +  C 

-  1,3-dimercaptopropane  +  acetalde¬ 
hyde  108 

-  1,3-dimercaptopropane  ethyl 

diethoxyacetate  *  boron  trifluoride 
etherate  644  (2474) 

-  C,N  - 

-  C,N  +  C,  +C 

-  anilines  +  2-phenyl-l-alkenes  + 

aldehydes  291  (2065) 

-  malodinitrile  +  aldehydes  + 

sodium  alkoxides  330  (2120) 

-  Ct+  +  N 

-  2-acetyl^butanolide  +  ethyl  cyano- 

acetate  ammonia  167 

-  C,  ♦  C^N 

-  6-amino- 1, 2-polymethylenebenz- 
imidazoles  +  ethyl  3-oxoalkanoates  98 

-  benzylidenetriphenylphosphoranes 
+  2-amino-l,4-naphttioqui* 

nones  656  (2516) 

-  1,3-dicarbonyl  compounds 

l-amino-3-oxocydoalkenes 
p-toluenesulfonic  acid  331  (2122) 

-  1,3-dihalopropanes  +  2-lithio- 

alkanimines  653  (2508) 

-  diketene  +  l-amino-3-oxo-l-phenyi- 

butene  47 


-  ethyl  3-phenylpropynoate  +  aryl- 

acetamides  655  (2513) 

-  propynal  +  l-amino-3-oxocyclo- 
pentene  p-toluenesulfonic 

acid  331  (2122) 

-  C.AT  +  C, 

-  2-aminobenzophenone$  +  alkanoic 
acids  polyphosphoric  acid  280  (2064) 

-  4-oxo-l,2,3-triphenyl-3,4-di- 
hydropyrimidiniumh6-oxides 

dimethyl  acetylenedicarb- 
oxylate  389  (2165) 

-  C^N  +  C 

-  2K2-benzoylphenyl)-4,5-dihydro- 

imidazole  *  trimethyloxosulfonium 
iodide  99 

-  c,o  - 

-  c,  +  c,o 

-  cinnamaldehyde  +  phenoxymagne- 

sium  bromides  725  (2599) 

-  diketene  +  phenol  (-f  polyphospho¬ 
ric  acid)  215  (2202) 

-  2-lithk>-)V-methylhienzamides  + 

oxiranes  ^  725  (2598) 

-  2,4,6-triphenyl-l  •1,3-oxazinium 

■  perchlorate  2-naphthol  +  sodium 
hydride  247 

-  C,0  +  c, 

-  o-aminomethylphenols 

enamines  331  (2123) 

-  2-chlOTomethylphenok 

enamines  265 

-  ethyl  2-hydroxybenzoate  +  2-oxo- 

2,3-dihydroindole  (2  steps)  164 

-  2-hydroxybenzaldehydes  malonic 

acid  725  (2600) 

-  4-hydroxy-2-oxo-l,2-dihydropyrimid- 
ines  +  ethyl  3-aminocrotonate 

149  (1979) 

-  C^+  CO 

-  2-alkenoyl  chlorides  (->■  trkthyl- 

amine)  330  (2119) 

-  C^+O 

-  1,6-heptadiene  +  mercury(ll) 

acetate/water  86 

-  C,S  - 

-  c,  +  c,s 

-  3-ch)oro-2-alkeniminium  salts 

alkenethioamides  654  (2509) 

-  diketene  +  benzenethiol  (+  poly- 

phoq;>horic  acid)  215  (2022) 

-  C,S  +  C, 

-  3-aryl-l-dimethylamino-3-thiono- 
propene  +  phenylacetyl  chloride  99 

-  C,Se  - 

-  C,  +  C,& 

-  diketene  benzeneselenol  (-<-  poly¬ 
phosphoric  acid)  215  (2022) 

-  C. - 

c,  +  c, 

-  3-cyanomethylindole•^7VJV-dimethyl- 

2- propeniminium  perchlorates  510  (2361) 

-  diethyl  succiiute  sodium 

hydride  504  (2332) 

-  C4  +  C, 

-  butenone  or  2-methylbutenone  * 

3- pytrolidino-l-azabicyclo|  2.2.2)- 

octene  269 

-  2-pyrone  -►  bis(trimethylgermyl)- 

acetylene  443  (2232) 


-  2-pyrone  +  bisftrimethylsilyl)- 

acetylene  443  (2232) 

-  2-pyrone  +  bis(trimethylstannyl]- 

acetylene  443  (2232) 

-  Ct+C 

-  1,5-dibromopentane  +  phenyl- 

acetonitrile  716  (2562) 

-  7V,7\(-dimethyl-5-dimethylamino- 
3-phenyl-2,4-pentadieniminium 
perchlorate  4-acetyl- 

pyridine  494  (2296) 

-*  7  Ring  Atoms 

—  CyS4  — 

S-S-GS-S-GC 

-  C,5,  *  CSt 

-  benzene-l,2-bis|sulfenyl  chloride)  + 
gem-dimercapto  compounds  216  (2027) 

-C4NS,  - 

S-GN-GS-GC 

-  C^+O/S  +  CS 

-  bis[pheny)ethynyl)-mercury  +  cyclic 

thioureas  phenyl  isothio¬ 
cyanates  726  (2603) 

-C,NO- 

GGGN-GGC 

-  C^  +  C^NO 

-  5-acyl-4-chlotopyrimidines  + 

2-aminophenol  (2  steps)  171 

-  C,NS  - 

S-GGN-GGC 

-  C^+C^NS 

-  5-acyl-4-ch)oropyrimidines  + 

2-aminobenzenethiol  171 

-  1-alkynyl  phenyl  ketones  ^ 

2-aminobenzenethiol  451  (2265) 

-  C.N,  - 

N-NGGGC-C 

- 

-  5-oxoalkanoic  acids  + 

hydrazines  514  (2376) 

N-GGN-GGC 

-  C,+C^N, 

-  5-acyl-4-chloropyrimidines  + 

2, 3-diaminopyridine  171 

-  1-alkynyl  phenyl  ketones 

•f  o-diaminoarenes  451  (2265) 

-  5-chloro-6-ethoxycarbonyl- 

pyrimidines  +  l,2-bis[methyl- 
amino)-ethane  172 

-  2-cyano-3-methyl-4-pentanolide 

+  1,2-diaminoethane  162 

-  2-ethoxy-3-ethoxycarbonyl-3,4,5,6- 

tetrahydropyridine  1,2-diamino¬ 
ethane  175 

-  c,o,  - 

GGC-O-GGC 

-  C,  +  C,0, 

-  2-benzoyl-2-bromomethyl-l,3-<li- 

bromopropane  +  disodium  ethane- 
diolate  283  (2071) 

-C4N- 

-  C4  +  CjAT 

-  di-  and  teiraphenylcyclopenta- 
dienones  +  3-substituted  2B- 

azirines  150  (1981) 

-C4O- 

-  c^  o  +  c^ 

-  o-iodophenylacetic  acid  +  1-butynyl- 

copper  •  74 

-c,  - 

-  C'4+C, 
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-  l,2*bis[bromomethyl|-benzene  + 

sulfuric  acid  *  dialkyl  acetonedi- 
caiboylates  564 

-  l,2-bis(chloroinethyl|-benzene  + 

sulfuric  acid  dialkyl  acetonedi- 
carboxylates  564 

-  o-phthaldialdehyde  *  diaikyl  acetone- 

dicarboxylates  sulfuric  acid  564 

-*  8  Ring  Atoms 

-C.Ni  - 

N-C-CNCCCC 

- 

-  l,2>bis[broinomethyl)-benzene 
+  l,2*bis(tosylamino]-benz- 

enes  283  (2071) 

-c, - 

C4  +  C4 

-  2,2’'dilithiobiphenyl  (+  copper- 

(II)  chloride]  75 

10  Riqg  Atoms 

-C,0,  - 

-  o-cc-cco-c-ccc 

-  c,o  +  c,o  +  c, 

-  bis(c)iloromethyl|  ether  +  ethyne- 

diyl-bis{ magnesium  bromide]  250 

-  C,S,  - 

s-c-c-c-c-s-c-c-c-c 

-  c^  +  c^+s+s 

-  l,4-dichloro-2-butyne  +  ammonium 

sulfide  25 1 


-C,N- 

-  C,  +N 

-  l,8-bis(3-bromo-l-propynyl]-naph- 
thalene  +  methylamine 

-C,0- 

-  c^  +  c^o 

-  1,8-dilithioethynylnaphthalene-t- 
bis|chloiomethyl]  ether 


-C 


10 


C7  +  c, 

-  1,8-dilithioethynyliuiphthalene 

1 , 3-diiodopropane 
-*  11  Riqg  Atoms 


-C 


II 


+ 


C7  +  C4 

-  1,8-dilithioethynyliuiphthalene 
1,4'diiodobutane 
-*  12  Ring  Atoms 

-  c„s,  - 


-  C,  +  C,5, 

-  l,3-bis(bromoacetyl]-benzene  + 
benzene-l,3-dithiol,  sodium  salt 


-  C4  +  C4  +  C4 

-  copper  o-iodophenylacetylenide, 
thermally 

-  C4  +  C4 

-  mono-  or  disodio-l,7-octadiyne 
+  1,4-dibromobuiane 

-*  C,f  Ring  Atoms 


252 

251 

251 

251 

480 

251 

250 


-  1^12-dibromododecane  diethyl 

malonate  sodium  hydride  426 

14  Ring  Atoms 

—  C,g04  — 

-  C,  +  C,  +  C,0,  ♦  C,0, 

-  2-benzoyl-2-bromomethyl-l,3-di- 

bromopropane  +  disodium  ethane- 
dioUte  283  (2071) 


C,jS}  — 

C, 

1.3- bis(bromoacetyl]-benzene 

1 . 3- bis(  mercjqitomethyl  ]-benzene, 

sodium  salt  480 

15  Ring  Atoms 

-c.,  - 

C,4  -f-  C 

1.14- dibromotetradecane  +  diethyl 

malonate  sodium  hydride  426 

16  Ring  Atoms 

—  C,}04  — 

C,0,  +  CfOt  +  C,  +  C, 
disodium  propane- 1,3-diolate 
+  2-benzoyl-2-bromomethyl-l,3- 
dibromopropane  283  (2071) 

—  C14S]  — 

c^+c^+s+s 

1.3- bis{bromoacetyl]-benzene 

sodium  sulfide  480 

18  Riqg  Atoms 

-c., - 

C,  +C^+Cf+C+C+C 

1.3- bis(bromomethyl]-benzene 

diethyl  sodiomalonate  543 

20  Riqg  Atoms 

-c,.- 

C|4  +  C4 

1 . 1 . 1 4. 1 4- tetraethoxycarb6ny  Itetra- 

decane  1,6-dibromohexane  so¬ 
dium  hydride  426 

22  Ring  Atonu 

-c„  - 

C.,+C.,  +  C+C 
1,10-dibromodecane  +  diethyl 
malonate  sodium  hydride  426 

24  Ring  Atoms 

4C,  +4C 

1.3- bis|bromomethyl]-benzene 

diethyl  sodiomalonate  543 

^14  *’  ^10 

1 , 1>  1 4, 1 4-tettaethoxycarbonyl- 
tetradecane  1,10-dibromodecane 
+  sodium  hydride  426 

26  Ring  Atoms 

“  ~ 

C„  +  C,j  c  +  c 

1,12-dibromododecane  +  diethyl 
malonate  sodium  hydride  426 

C  +  C 

1.1.14. 1 4-  tetraethoxycarbonyl- 

tetradecane 1,12-dibromodo¬ 
decane  +  sodium  hydride  426 

28  Ring  Atoms 

C|4  +  C,4 

1.1.14.1 4- tetraethoxy  carbony  Itetra- 

decane  1,14-dibromotetradecane 
sodium  hydride  426 

^14  ^la 

1,15-hexadecadiyne  +  butyllithium 
-*■  1,12-dibromododecane  621 

30  Ring  Atoms 

-c„- 

^14  +Ct^+C  +  C 

1.14- dibromotetradecane  diethyl 

malonate  sodium  hydride  426 

C  +  C 

'-I*  ^ 

1.15- hexadecadiyne  butyllithium 

1,14-dibromotetradecane  621 


-*  Spiro(2.2]  Systems 

—  CjC(  — 

-  C^+C  +  C 

-  ethenylidenecyclopropane  di- 

iodomethane  zinc/silver  550 

-*  Spiro(4.4]  Systems 

—  C,Oj-CjOj  — 

O-Q-O-CCIO-QO-C-C 

-  CtOt+C^O^+C 

-  catechol  trichloromethyl  iso¬ 
cyanide  dichloride  602 

-*  Spiro]  6.6]  Systems 

—  CjOj-CjOj  — 

o-co-c-ccc/o-co-cc-cc 

-  c^o^+c^o^+c 

-  2,2’-dihydroxybiphenyl  tri¬ 
chloromethyl  isocyanide  dichloride  603 
Spiro]  7.7  ]  S3rstems 

—  CjOj-C,Oj  — 

ac-ooccccio-c-occccc 

-  +  +c 

-  5,5’-dichloro-2,2’-dihydroxydi- 

phenylmethane  trichloromethyl 
isocyanide  dichloride  603 

-*  3,3-Systems  (coupled) 

-C.-C, - 

-  C^+C  +  r 

-  2,3-bis]trimethyl$iloxy]-butadiene 

+  diiodomethyne  +  zinc/silver  550 

-*  5, 7-Systems  (fused) 

-C^OC.N- 

O-CC-OCIN-CCCCCC 

-  C^N  +  O 

-  A^-benzyl-^-methyl-A(-(2-phenyl- 

ethyl)-amines  manganese  di¬ 
oxide  671 

-  ^-benzyl-/V-methyl-/V-(2-phenyl- 

ethyl)-amines  +  potassium  hexa- 
cyanoferTate(lII)  67 1 

-*  6,6-Systems  (fused) 

-C,N-C,N- 

N-C-C-C-OC/N-C-C-C-OC 

-  ~c^N+c^  +1:^  +  C+C 

-  aniline  styrene  +  form¬ 
aldehyde  281  (2065) 

-C.-C. - 

-  C|  +  c, 

-  l-cuproethynyl-8-iodonaph- 

thalene  (2x)  25 1 

-  +  Cf 

-  dicupro-l,8-diethynylnaphthalene 

-I- 1,8-diiodonaphthalene  251 

-  Cf  + 

-  bromocyclooctatetraene  +  potassium 

r-butoxide  239 

Cyclooondensation  (Intennoleculai, 
Transannulai) 

-*  Bicyck>]2.2.1]  Systems  ^ 

-C4OC4O- 
Q-C-C-C-CIO-C-C-C-C 
-~C^O  +  Ct 

-  benzo]c]  furan  alkenes  589  (2432) 

-  Bicyclo]4.2.1]  Systems 

-C,N-C,N,  - 
N-C-N-C-C/N-C-N-C-C-C-C 

-  +~C 

-  5,6,11,12-tetrahydrodibenzo- 

[b,f\  [1,4]  diazocine  *  alde¬ 
hydes  283  (2072) 

Cydocondensation  (Intramolecular) 

The  brutto  formulas  given  under  this 
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heading  refer  to  the  atoms  forming 
the  new  ring.  Whether  or  not  these 
atoms  themselves  form  part  of  a 
ring  system  is  not  recorded  here. 

-  General  (C->Q 
Elimination  of  Alcohol 

-  benzylideneaminoacetaldehyde  di¬ 
ethyl  acetals  boron  trifluoride/ 
acetic  acid/trifluoroacetic  acid  656(25 17) 

-  ethyl  2-alkylthio(arylthio)-3-anilino- 

2-butenoates,  thermally  655  (2514) 

Elimination  of  Hydrogen  Halide 

-  a.a'-dibromoalkanedioic  acid  esters 

+  sodium  hydride  59  (1877) 

Elimination  of  Water 

-  l-(2-acylaminoethyl)-naphthalenes 

-i-  polyphosphoric  acid  215  (2023) 

-  acyloin  aryl  ethers  -t-  polypho^horic 

acid  448  (2253) 

-  3-alkoxycarbonyl-2,6-dioxohep- 
tanes  +  pynolidine/acetic 

acid  383  (2140) 

-  alkyl  2-alkenoates  polyphos¬ 
phoric  acic  274  (2038) 

-  aryl-substituted  carboxylic 

acids  +  polyphosphoric  acid  612,614 

-  General  (C-»0) 

Elimination  of  Water 

-  2-acylaminobenzhydrol$  phos- 

phorusdll)  bromide  281  (2067) 

-  7V-acyl-DL-valines  +  acetic 

anhydride  584  (2411) 

-  )V-phenacylbenzamide  +  sulfuric 

acid  597  (2424) 

-  General  (C-»S) 

Elimination  of  Water 

-  3-(w-mcrcaptoalkyl)-2-oxo-l,2- 

dihydropyrimidines  poly- 
pho^horic  acid  159 

-  1,3-Cyclization 

-C,N- 

-  ON  Ring  Oosure 

-  ot-amino-alcohols  +  triphenyl- 

pho^hine  dibromide  278  (2055) 

-  l-azido-l-phenylethylenes, 

thermally  586  (2421) 

-c,o- 

-  OO  Ring  Oomtre 

-  l-benzoyl-l-bromocyck>alkanes  + 

lithium  aziridide  650  (2494) 

-  2-haloalkyl  carboxylates 

base  509  (2356) 

-  mono-O-tosylhexopyranoses  + 

Amberlite  OH*  resin  698 

-  C,P- 

-  OC  Ring  Cloaure 

-  bis(a-bromobenzyl)-phosphine 

oxide  +  DBN  595 

-c,- 

-  3-acyloxya&yltriphenylphosphonium 
bromides  potassium  t-but«- 

oxide  642  (2465) 

-  allyl  chloride  +  sodium  amide  676 

-  3-tHomopropyltriphenylphoq>honium 

bromide  -t-  aqueous  sodidm 
hydroxide  430  (2176) 

-  4,6-dibromononane  (optically 

active)  lithium  amal^un/tetra- 
hydrofuran  200 

-  4-(2-hydroxyethyl)-5-oxo-4,5-di- 
hydropyrazoles  cone,  sulfuric  acid  161 


-  1,4-Cyclization 

-C,N- 

-  ON  Ring  Cloture 

-  3-benzoylamino-2,3,3-triarylpro- 
penoic  acids,  in  hot  acetic  acid  93  (1918) 

-C,0- 

-  C-0  Ring  Cloture 

-  3-hydroxyalkanoic  acids  +  benzene- 

sulfonyl  chloride  616 

-c. - 

-  2,2-dialkyl-3-tosyloxypropylidene- 
malodinitriles  -i-  potassium  alk- 

oxides  433  (2190) 

-  2,5-dibromohexanedioic  acid  esters 

+  sodium  hydride  59  (1877) 

-  ethyl  2-cyano-4,4-diklkyl-5- 

tosyloxy-2-pentenoates  -*■  potas¬ 
sium  alkoxide  433  (2190) 

-  l,S-Cyclizatk>n 

-  C,N,0  - 

0-N-N-C-C 

-  C-O  Ring  Cloatre 

-  Af,A^disubstituted)V-(l-cyano- 

alcyl)-Ar-nitrosohydrazines  + 
hydrogen  chloride  329  (2117) 

O-ONNC 

-  C-O  Ring  Closure 

-  A^,)V’-diacylhydrazines  +  7V-trichloro- 

methyldichloromethanimine  600 

0-N-C-N-C 

-  C-N  Ring  Closure 

-  O-trichloroacetylphenylsulfonyl- 

formhydroximic  acid  amides, 
thermally  559 

-C,N,- 

N-N-N-OC 

-  N-N  Ring  Closure 

-  ^-aryl-3-arylhydrazono-2-oximino- 
butanamides  +  potassium  hydroxide  475 

-  C,NO  - 

O-ON-OC 

-  C-O  Ring  Closure 

-  oe-acylaminocarboxylic  acids  + 

acetic  anhydride  509  (2359),  584  (2411) 

-  o-acylamino-nitriles  +  alkyl- 

mercaptans  hydrogen  chloride  623 

-  7V,yV-diphenyl-A^(2-hydroxyethyl)- 

ureas  hydrobromic  acid  590  (2434) 

-  2-(2-hydroxyanilino)-3-alkenenitriles 

+  base  387  (2159) 

-  7V-phenylacylbenzamide  + 

sulfuric  acid  587  (2424) 

0-N-C-C-C 

-  C-O  Ring  Oosure 

-  3,3-ethylenedioxylalkane- 

hydroximic  acids  +  hydro¬ 
chloric  acid  588  (2426) 

-C.N,  - 

N-N-OC-C 

-  C-N  Ring  Closure 

-  l-acyl-2-hydrazonoalkylidene- 

triphenylpho^horanes,  thermal 
cyclization  652  (2504) 

-  l-benzyl-l,l’-epoxy-2-tosyl- 

hydrazonocyclooctane  +  acid  247 

-  lV-(3-nitrilopropyl)-lV'.-phenyl- 

hydrazine  sulfuric  acid  589  (2433) 

-  TV-substituted  2-aminomethyl- 
phenyl-phenyldiazenes  +  base  590  (2435) 

N-ON-OC 

-  C-N  Ring  Closure 


-  2-(2-aminoanilino)-3-alkene- 

nitriles base  387  (2159) 

-c,os- 

o-s-c-oc 

-  C-O  Ring  Closure 

-  1,2-dithiolane  i,l-dioxide  + 
triethylphosphorous  triamide  121 


-  C-S  Ring  Oosure 

-  C>-ethyliS-(l>dtlorocarbonylalkyl) 
dithiocarbonates,  thermal 

cylization  329  (2115) 

-C«N- 

-  OC  Ring  Closure 

-  a,0-bis(A/’-alkylanilino)stilbenes  + 

acid  447  (2248) 

-  TV-(a-cyanobenzyl)-2-nitrobenz- 
amide  *  sodium  carbonate/ 

ethanol  445  (2242) 

-  2-(l-pyrrolyl)-benzaldehyde 

+  dialkylamine  hydrochlorides  449  (2254) 

-  C-N  Ring  Closure 

-  4-amino-5-(2-chk)roethyl)-pyr- 

imidines  +  base  158 

-  2-(2-benzoylphenyl)-4,5-dihydro- 
imidazole  +  p-toluenesulfonic 

acid  96  (1927) 

-C^O- 

-  C-C  Ring  Closure 

-  a-(4-bromophenylsulfonyloxy)- 

^phenoxystilbenes  boron  tri¬ 
fluoride  445  (2239) 

-  3-phenoxybutanones  +  polyphos¬ 
phoric  sulfuric  acids  448  (2253) 

-  C-O  Ring  Closure 

-  2-bromomethyl-3-ethoxycarbonyl- 

O-  and  -5- heterocyclic  compounds, 
thermal  lactone-ring  closure  157 

-  4,4-dimethyl-3-hydroxy-3-phenyl- 

pentanoic  acids  or  esters  cone, 
sulfuric  acid  (rearrangement  pre¬ 
ceding  cyclization)  279  (2060) 

-  ethyl  2-acyl-4-oxoalkanoates 
pho^horusCV)  sulHde  329  (2116) 

-  5-(2-hydroxyethyl)-4-oxo-l,2,3,4- 

tetrahydropyrimidines  acid, 
thionyl  chloride,  or  phosphorus 
oxychloride  158 

-  4-hydroxy-3-(2-hydroxyethyl)- 

coumarins  +  hydrogen  chloride/ 
methanol  165 

-  2-oxoalkylpentafluorobenzenes 

+  sodium  hydride  650  (2496) 

-  salutaridine  and  related  alkaloids 

acids  666 

-C4S- 

-  C-S  Ring  Closure 

-  5-(2-mercaptoethyl)-4-oxo-3,4- 

dihydropyrimidines  polyphos¬ 
phoric  acid  159 

-  2-oxoalkyl  3-oxo-3-phenylpro- 

penyl  sulfides  +  strong  base  214  (2016) 

-c,- 

-  biphenyl-2-carboxybc  acid 

polyphosphoric  acid  613 

-  3-chlorocarbonyl-2-phenyl-5,6-dt- 

hydTO-4/f-pyian  +  aluminium 
chloride  158 
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-  3-chlorocaibonyl'2*phenyl-5,6* 

dihydro-4/f*Uiiapyran  +  aluminum 
chloride  158 

-  2,6^ibromoheptanedioic  acid 

esters  -<■  sodium  hydride  59  (1877) 

-  methyl  8-acetyl-9-formyl-12- 

(tetrahydropyran-2-yloxy)- 
heptanoate  DBN  597 

-  l,5-pentanediyl-bis( magnesium 

bromide  -t-  copper(l)  iodide/tri- 
butylphosphine  75 

-  2-phenylpropanoic  acid  poly- 

phosphoric  acid  614 

-  1,6-Cyclyzation 

-C,N,  - 

NN-C-N-CC 

-  C-NRingQomre 

-  oc-ethoxycarbonylmethylene- 

hydrazino-A(-heterocyclic  com¬ 
pounds,  thermally  98  (1933) 

NCN-CNC 

-  C-N  Ring  Qoure 

-  Methoxycarbonyl-A(-(2-pyridyl)- 

thioureas  +  sodium  ethox^e  308 


-C4NO- 

O-CN-CC-C 

-  C-0  Ring  Closure 

-  2-acylaminobenzhydrols  +  phos- 

phorus(III)  bromide  281  (2067) 

-  alkyl  3-acylamino-2-alkenoates 

perchloric  acid  343 

-  2-benzoylaminobenzoic  acid  A^-tri- 
chloromethyldichloromethanimine  600 

-  C4NS  - 

S-N-C-C-C 

-  C-N  Ring  Closure 

-  2-r-butylaminosulfonylbenzoic 

acids  *  polypho^horic  acid  652  (2502) 

-C4N,  - 

N-C-N-CC-C 

-  C-N  Ring  Closure 

-  A(-ethoxycarbonyl-A^’-(2-  or  3- 

ethoxycarbonyl-3-  or  -2-pyridyl)- 
thioureas  sodium  ethoxide  308 

-  Ar-(3-aminopropyl)-lactams  +  p- 

toluene  sulfonic  acid  591 


N-C-C-N-C-C 

-  GN  Ring  Closure 

-  2-nitrodiphenylamines  sulfuric 

acid/oleum  216  (2026) 

-C4OS- 

o-s-c-c-c-c 

-  C-O  Ring  Closure 

-  1,2-dithiane  1,1-dioxide + 

triethylphosphorous  triamide  121 


-C,N- 
C-C  Ring  Closure 

1- (2-acylaminoethyl)-naphthalenes 

-t- polyphosphoric  acid  215  (2023) 
alkyl  3-anilino-2-alkylthio(arylthio)- 

2- alkenoates,  thermal 

cyclization  655  (25 14) 

benzylaminoacetaldehyde  diethyl 
acetals  +  phenols  or  1,2-dimeth- 
oxybenzene  (+  hydrochloric 
acid)  98  (1935) 

benzylideneaminoacetaldehyde  di¬ 
ethyl  acetals  boron  trifluoride/ 
trifluoroacetic  anhydride  656  (2517) 
diethyl  3,4-dialkylanilinomethyl- 


enemalonates  +  phosphoryl 
chloride  625 

-  diphenylamine-2-carboxylic  acids 

+  polypho^horic  acid  613 

-  ethyl  ^anilino-2-chloro-2-buteno- 

ate  -i-  amines  450  (2261) 

-  3-(2-thienyl)-propenoyl  azides 

(-*■  2-(2-thienyl)-ethenyl  isocyanates], 
thermal  cyclization  282  (2068) 

-  3-(3-thienyl)-propenoyl  azides 

]-♦  2-(3-thienyl)-ethenyl  isocyanates), 
thermal  cyclization  282  (2068) 

-  C-N  Ring  Closure 

-  3-(a,a-diethoxybenzyl>2-oxoimid- 

azolidine  polyphosphoric  acid  167 

-  heterocyclic  6-chloroenamines 

sodium  borohydride  152 

-C,0- 

-  C-C  Ring  Closure 

-  2-phenoxybenzoic  acid  +  poly¬ 
phosphoric  acid  613 

-  C-O  Ring  Closure 

-  aryl4-chloro-l,3-alkadienyl 

ketones  acid  655  (25 12) 

-  l-dimethylamino-3-(2-hydroxyphenyl)- 

3-oxopropene  +  aqueous  acid  98  (1931) 

-  3-(2-hydtoxybenzoyl)-2-oxo-2,3- 

dihydroindoles  +  methanolic  hy¬ 
drogen  chloride  164 

-  5-(2-hydroxybenzyl)-4-oxo-3,4- 

dihydropyridines  phosphorus 
oxychloride  163 

-C.S- 

-  C-S  Ring  Closure 

-  5-(3-mercaptopropyl)-4-oxo-3,4- 

dihydropyrimidines  +  polyphos¬ 
phoric  acid  159 

-c,- 

-  benzophenone-2-carboxylic  acid 

+  polyphosphoric  acid  613 

-  2-benzylbenzoic  acid  +  polyphos¬ 
phoric  acid  613 

-  12-(2-chlor6phenyl)-benzo[flh 
acridines  +  sodium  hydroxide  389  (2164) 

-  2,7-dibromooctanedioic  acid  esters  + 

sodium  hydride  59  (1877) 

-  4-phenylbutanoic  acid  +  poly¬ 
phosphoric  acid  613 

-  substituted  5-oxoalkanals  + 

(1.)  DBN,  (2.)  acetic  anhydride/ 
pyridine  597 

-  1,7-Cyclization 

-C,NO- 

O-C-C-N-C-C-C 

-  C-O  Ring  Closure 

-  4-chloro-5-[  l-(2-hydroxyphenyl- 

imino)-alkyl]-pyrimidines  +  tri- 
ethylamine  171 

-  3-(2-hydroxyanilinocarbonyl)-2- 
methyl-4,5-dihydrofuran  +  poly¬ 
phosphoric  acid  (double  cyclization)  162 

-  5-phenylpentanoic  acid  +  polyphos¬ 
phoric  acid  613 


-C.N- 
C-C  Ring  Closure 

A(-(2-hydroxyalk-2-enyl)-anilines,  in 
hot  hydrochloric  acid  99  (1940) 


274  (2038) 


-  2-(2-phenylethyl>benzoic  acid  + 

polyphosphoric  acid  613 

-  1,8-Cyclintion 

-c,  - 

-  o(2-phenylethyl)-phenylacetic 

acid  polyphosphoric  acid  613 

-  1,12-CycI^tion 

—  C|,0]  — 

O-C-C-C-C-O-C-C-C-C-C-C 

-  C-O  R  ing  Closure 

-  ll-bromo-l-hydroxy-5-«xa-2- 

undecyne  +  potassium  hydroxide  252 

-c.,- 

-  dimethyl  6-dodecynedioate  sodium  251 

-  13  +  2]  (Tyclocoiidensation 

-C4N- 

-  C^N  +  C, 

-  t>^anilinoacetophenones, 

thermally  388  (2160) 

-c.  - 

-  alkyl  2-alkenoates  +  poly¬ 
phosphoric  acid  274  (2038) 

Spiio[4.4]  Systems 

-C4N-C4N- 

N-C-C-C-C/a-C-C-C-C 

-  C^+C^+N 

-  l,2-bis(chloromethyll-benzene  + 

calcium  cyanamide  652  (2505) 

3.5- Systeins  (fused) 

-c,-c,s- 

Q-Q-C-IS-C-Q-Q-C 

-  2-alkenyl  2-toxylhydrazonoalkyl 

sulfides,  thermolysis  or  photo¬ 
lysis  449  (2255) 

-*  3,6-Systems  (fused) 

-  C,-C4S  - 
QQ-CIS-C-QC-C-C 

-  2-alkenyl  3-tosylhydrazonoalkyl 

sulHdes,  thermolysis  or  photo¬ 
lysis  449  (2255) 

5,5  Systems  (fused) 

*  ^-C46C40- 

O-C-QC-CIO-QQC-C 

-  2-acyl-2-ethoxycarbonylmethyl- 

4-butanolides  +  acid  156 

5.6- Systems  (fused) 


O-C-GC-C-IN-C-C-C-C-C 

-  ”>(o,a-diethoxybenzyl)-l-hydroxy- 

2-oxopyrTolidine  +  polyphosphoric 
acid  167 

-  C4<k:4  - 

O-QQC-C/C^ 

-  /-menthyl  4,8-dimethyl-3,7-nonadien- 

oate  +  tin(IV)  chloride  573 

5,7  Systems  (fused) 


-C,  - 

2,8-dibromononanedioic  acid  esters 
+  sodium  hydride  59  (1877) 


4,  -  C40#:,no  - 

0-C,-QC-C/OC-C-N-£,-£-C 

-  3-(2-hydroxyanilinocarbonyl)-2- 

methyl-4,5-dihydrofuran  +  poly¬ 
phosphoric  acid  162 

Bicyclol2.2.2]  Systems 

-C,  N-C,N- 

n-^-c-c-c-c/n-qqq-qc 

-  A/',Af-diaryl-2,5-dibromohexane- 

diamides,  thermally  (+  potassium 
fluoride)  97  (1930) 

CyclOGondenaation  (Intramolecular, 
Tiansannular) 

-*■  Bicyclo(2.2.l]  Sjrstems 
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-C,NC«N- 

tirQ-CCdUQ-CCQ 

-  from  6-Membered  Ringt 

-  l-ainino-4-inesyloxycydohexane 

sodium  hydroxide  723  (2594) 

-*■  Bicyclo(3.2.1)  Systems 

-c.-c. 

-  from  6-Membered  Rings 

-  5-{l,3-dioxolan-2-ylmethyl)-3- 
methyl-6-oxo-2,3,4,5,6,7-hex»- 
hydroindene  acetic  acid  496  (2302) 

-*■  3,9-Systems  (fused) 

-C,-C. - 

-  from  10-Membered  Rings 

-  2,9-dibromocyclodecanone  + 

triethylamine  245 

■*  3,11-Systems  (Aiaed) 

—  C,*C,,  — 

-  from  12-Membered  Rings 

-  2,11-dibromocyckxlodecanone + 

triethylamine  245 

-*  5,1 1-Systems  (fused) 

—  Cg“  C,|  — 

-  from  14-Membered  Rings 

-  6,13-dimesyloxycyclodeca-l,3,8,10- 

tetrayne  base  249 

(Tycloddiydrotenation  Gntennoleculai) 

-  (6^]  C^ydisation 

-c„- 

1,2-diethynylbenzene  +  copper(ll) 

acetate/pyridine  249 

-*■  6,6,6,12-Systems  (fused) 

-  C*€,-C,-C,,  - 

-  c,  +  c,  c, 

-  2,2’-diethynylbiphenyl  +  copper(II)- 

acetate/pyridine  250 

Cydodehydi^nation  Gntramoiecular) 

The  brutto  formulas  given  under  this  head¬ 
ing  refer  to  the  atoms  forming  the  new  ring. 
Whether  w  not  these  atoms  themselves  form 
part  of  a  ring  system  is  not  recorded  here. 

-  1,5-Cyclizatk>n 

-C,N,0- 

O-N-C-C-N 

-  N-0  Ring  Closure 

-  4-amino-5-nitrosopyrimidines  + 

lead(lV)  aceUte  724  (2597) 

-C,0,  - 

o-o-c-oc 

-  0-0  Ring  Closure 

-  3-hydroxyalkanoic  acids  hydrogen 

peroxide  616 

-C,N- 

-  C-C Ring  Closure 

-  diphenylamines  -t-  iodine  511  (2364) 

-  CS  Ring  Closure 

-  l-benxyl-2-methyl-l,2,3,4-tetrahydro- 

isoquinolines  +  tetrahalobenzo- 
quinones  666 

-c,- 

-  2-benzyl-l,2,3,4-tetrahydroisoquino 

lines  +  potassium  hexacyanoferrate- 
(lU)  663,  664, 665 

-  2,3-diphenylquinolizidines  manga- 

nese(lV)  oxide  669 

-  1,6-Cyclization 

-C,N- 

-  C-C  Ring  Closure 

-  furan-2-carboxanilides,  irradiation  36 

-  thiophene- 2-carboxanilides,  irradia¬ 
tion  36 


-C,0- 

-  C-O  Ring  Closure 

-  l-benxyl-8-hydroxy-l,2,3,4-tetra- 

hydroisoquinolines  +  potassium 
hexacyanoferratedll)  659 

-  2,4-dihydroxy-5-(3-methyl-2-butenyl)- 
benzaldehyde  DDQ  726  (2601) 

-c. - 

-  2-(2-aminoethyl)-l-(2-phenylethyl> 
benzenes  +  vanadium  oxychloride 

668,  669 

-  l-benzyl-l,2,3,4-tetrahydroisoquin- 

olines  +  potassium  hexacyanofer- 
ratedU)  661,  662,  665,  666,  668 

-  1,3-diphenylpropanes  +  iron(lll) 

chloride  674 

-  l-(2-phenylethyl)-l,2,3,4-tetra- 

hydroisoquinolines  +  potassium 
tiMacyanoferrate  672,  673,  674 

-  l-(2-phenylethyl>l,2,3,4-tetra- 

hydroisoquinolines  iron(lll) 
chloride  672,  673,  674 

-  1,7-Cyclization 

-C.N- 

-  C-C  Ring  Closure 

-  yV-benzyWV-(2-phenylethyl>-tri- 

fluoroacetamides  +  vanadium 
oxychloride  670 

-c,o- 

-  C-O  Ring  Closure 

-  2-benzyl-8-hydroxy-l,2,3,4-tetra- 

hydroisoquinolines  +  potassium 
hexacyanofenate(lll)  659 

-c,- 

-  l-cycloheptatrienyl-3-phenylpro- 

panes  +  iron(IIl)  chloride  674 

-  l-(2-phenylethyl)-l,2,3,4-tetrahydro- 

isoquinolines  +  potassium -hexacyano- 
ferratedll)  673 

-  l,l(KycUEUtion 

-c.,- 

-  1,5,9-decatriyne  +  copper(ll)  acet¬ 
ate/pyridine  249 

-  1,11-Cyclization 

-c„  - 

-  l,3-bisl3-butynyll-benzene  +  cop- 

per(ll)  acetate/py^ine  250 

-  bisl2-ethynylphenyl|-butadiyne  + 

copper(ll)  acetate/pyridine  249 

-*  5,6^ystems  (fuse^ 

-C,N-C,N- 

H-Q-C-C-Cm-QC-C-C-C 

-  bis(2-phenylethyl]-amines  potas¬ 
sium  hexacyanofenate(lll)  668 

Cydodehjrdiogenation  (Intramolecular, 
Transannular) 

-*■  S,6-Syitems  (fiiaed) 

-C«N-C,N- 

H-CrC-C-C/H-iiCCCC 

-  from  9-Membered  Rings 

-  7^-5,6,8,9-tetrahydrodibenzo- 

|(f/)azonines  +  potassium  hexa- 
cyanoferTate(III)  668, 669 

-*■  6,6-Systems  (fused) 

-C.-C.- 

-  from  IG-Membered  Rings 

-  l2.2]metacyclophane  * 

iodine  381  (2129) 

Cydoolitomerization 

-  cyclododecenes,  in  the  presence 

of  tungsten(VI)  chloride  134 


-  cyclotetracosaene,  in  the  pres¬ 
ence  of  tungstenCVI)  chloride  134 


Deacylation 

-  MAcyl  Derivates 

-  Reductive  Deacylation 

-  A(-trichloroacetylamino-acids  + 

sodium  borohydride  516  (2381) 

-  ^-trifluoroacetylamino-acids  + 

sodium  borohydride  516  (2381) 

Miscellaneous  Methods 

-  /V-(2-alkenyl)-phthalimides 

hydrazine  618 

-  (7-Acyl  Derivatives 
Solvolytic  Deacylation 

-  3’-0-acetylnucleosides  +  50%meth- 

anolic  ammonia  284  (2074) 

-  3’-0-acety4-5’-6)-benzoylnucleo- 

sides  +  W  sodium  hydroxide/eth- 
an(d/pyridine  284  (2074) 

-  (7,MDiacyl  Derivatives 
Solvolytic  Deacylation 

-  3’-(7-acetyWV-5’-0-dibenzoylcy- 

tidine  50%  methanolic  am¬ 
monia  284  (2074) 

Dealkoxylatkm  and  Dearyloxylation 

-  4a-ethoxy-7-nitro-c/^l,2,3,4,4a,9a- 

hexahydroxanthene  acid  265 

Dealkylation 

-  AT-Alkyl  Compounds 

-  quaternernary  aminium  salts 

l,4-diazabicyclo(2.2.2]  octane  702 

Debromination 

-  Debromination  of  vic-Di-  or 
poiyhaloalkanes 

-  l,3-dibromo-l,3-diphenylcyclo- 

propanone  triethylamine  676 

Deoubonylation 

-  Decartonsriation  of  C]rclic  and 
Bicydic  Ketones 

Thermal  Decarbonylation 

-  6-oxo-3-azabicyclo(3.1.01hexanes  |685 

-  polymethylenecyclopropenones  245 

-  Decarbonylation  of  Qxo-N-hetoo- 
cydic  Compounds 

Photolytical  Decarbonylation 

-  l,2-bis(trifluoromethyl)-3,7- 
dioxohexahydTO-l,2-diazepine  444  (2237) 

-  l,2-bis(trifIuoromethyl)-3,8- 
dioxooctafluoro- 1 , 2-diazo- 

cine  444  (2237) 

Decarboxylation 

-  Carbonic  Acid  Esters 
Thermal  Decarboxylation 

-  benzyl  phenyl  carbonates  708  (2534) 

-  Heterocyclic  Carboxylic  Adds 
Decarboxylation  usirtg  Acids 

-  3,3-dialkyloxirane-2-carb- 

oxylica(^  120 

Themial  Decarboxylation 

-  coumarin-3-carboxylic  acids  (+ 

copper -t- quinoline)  725  (2600) 

-  furan-3,4-dicarboxylic  acid  (-•- 

copper)  571 

-  2-Heteio-Substituted  Alkanoic  Adds 
Photochemical  Decarboxylation 

-  hetero-substituted  acetic  acids  4%  (2301 ) 
Thermal  Decarboxylation 

-  tryptophane  475 
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Dechlorination 

-  Dechlorination  of  f* Alkyl  Chloridea 

-  trityl  chloride  +  tetrafluoroboric 

acid-diethyl  ether  complex  544 

-  trityl  chloride  +  hexafluorophos- 
phoric  acid-diethyl  ether  complex  544 

-  trityl'Chloride  +  pentafluoroanti- 

monic  acid  544 

-  Dechlorination  of  ^m-Dichloro 
Compounds 

Chemical  Dechlorination 

-  heptachlorocycloheptatricne 

aluminum  chloride  554 

-  octachlorobicyclo|3.2.0|hepta- 

2, 6-diene  -t-  aluminum  chloride  554 

-  trichloroacetyl  chloride  zinc  565 

-  Dechlorination  of  vic-Dir  and  Poly- 
chloro  Heterocyclic  Compounds 

Chemical  Dechlorination 

-  2-oxotetrachloro-l,3-dioxolane  + 

zinc/copper  506  (2345) 

Dehalogenation 

see  also:  Debromination,  Dechlorination 

-  Dehalogenation  of  1,2-Dihaloalkenes 

Chemical  Dehalogenation 

- with  alkali  metals,  alkaline-earth 

metals,  or  metal  amalgams  237 

-  l-bromo-2-chlorocyclodecene  + 

sodium  239 

-  1,2-dihalocyclooctenes,  various 

methods  using  metals  or  organo- 
metallic  compounds  238 

Dehydration 

-  Driiydiation  of  Alcohols 

Chemical  Dehydration 

-  2-hydroxyalkyl  methyl  sulfides  + 

acid  177 

-  tertiary  alcohols  bis(hexafluoro- 
2-propyloxy  |-dipheny  Isulfurane 

320  (2077) 

Thermal  (or  Catalytical)  Dehydration 

-  tertiary  alcohols,  in  hexamethyl- 

phosphoric  triamide  430  (2179) 

-  Dehydration  of  Carboxaniides 

Chemical  Dehydration 

-  arenecarboxamides  +  )V-trichloro- 

methyldichloromethanimine  600 

-  7^-substituted  formamides  thionyl 

chloride  583  (2408) 

Thermal  Dehydration 

-  aliphatic  and  aromatic  carb¬ 
oxamides  715  (2559) 

-  Dehydration  of  Heterocyclic  Compounds 

Thermal  (or  Catalytic)  Dehydration 

-  benzo-fused  2,5-dihydrothiophene 

1-oxides,  on  alumina  722  (2588) 

-  Dehydration  of  Ketones 

Chemical  Dehydration 

-  2-oxo-2,3,4,4a,5,6,7,8-octahydro- 

naphthalenes  acetyl  bromide/ 
hydrogen  bromide  583  (2406) 

-  Dehydration  of  Ureas 

Chemical  Dehydration 

-  )V,)V'-disubstituted  ureas  +  triphenyl- 

phosphine/carbon  tetrachloride 
triethylamine  146  (1966) 

Ddiydroamination 

-  of  Aminoalkanes 

-  l,io-bis(dialkylamino]-2,(b>-l)-dinitro- 

alkanes,  thermally  708  (2536) 

Dehydrobromination 


-  Dehydrobromination  of  Bromo- 
alkaiiM 

Chemical  Dehydrobromination 

-  -  with  DBU  595 

-  l-azido-2-bromo-l-phenylethanes 

+  sodium  hydroxide  586  (2421) 

-  l,8-bis(trimethylsiloxyl-3,4-di- 

bromo-l,7-octadiyne  +  DBN  595 

-  4-bromo- 1-alky nes  +  DBN  594 

-  6-bromo-6,7-dihydro-vitamin-A 

acetate  +  DBN  592 

-  4-bromo-l,2-epoxy-l,2,3,4-tetra- 

hydronaphthalene  +  DBN  593 

-  l-(2-bromoethoxy)-4-nitrobenzene  + 

potassium  f-butoxide  693 

-  a,a’-dibromoalkanedioic  acid  esters 

+  sodium  hydride  (cyclizatkm)  59(1877) 

-  1,2-dibromoalkanes-*- sodium 

amide  704  (2520) 

-  1,2-dibromoalkanes  +  sodium 

hydride  704  (2520) 

-  a/r’-dibromocycloalkanones  + 

triethylamine  245 

-  3,4-dibromo-l,6-dimethoxycarbonyl- 

bicy  clo[4. 1 .0  Jheptane  +  DBN  594 

-  5 ,6-dibromo-5 ,6,11,1 2-tetrahydro- 

dibenzo[a,'  e]cyclooctene  *  potas¬ 
sium  r-butoxide  +  )V-methylhexahydro- 
pyrazine  240 

-  9.9-dichloro-2,3,6,7-tetrabromoocta- 
hydro-4a,  8a-methanonaphthalene  + 

DBN  595 

-  various  cyclic  and  open-chain 
bromoalkane  derivatives  DBN  594,  595 

-  Dehydrobromination  of  Bromo* 
alkenes 

Chemical  Dehydrobromination 

-  bromocyclooctatetraene  potas¬ 
sium  t-butoxide  239 

-  1-bromocyclooctene  -t-  potassium 
r-butoxide/dimethyl  sulfoxide  241 

-  l-bromocyclooctene  sodium  amide 

(melt)  24 1 

-  i0-bromo-5/f-dibenzo(fl;dlcyclo- 

heptenes lithium  piperidide  239 

-  3-bromo-l,5-dienes-*- DBN  50  (1846) 

-  bromomethylenecyclooctane  * 

potassium  f-butoxide  242 

-  1,3,5,7,9,11-hexabromocyclodo- 

deca-l,5,9-triene  sodium  ethoxide/ 
ethanol  242 

-  Dehydrobrmniiution  of  C-Bromo- 
heterocyclic  Compounds 

Chemical  Dehydrobromination 

-  10-bromodibenzo[h;/]oxepin 

lithium  piperidide  239 

-  10-bromodibenzo(h;/lthiepine 

5.5- dioxide  lithium  piperidide  239 

-  lO-bromo-5 ,5-diphenyl  10,11- 

dihydrodibenzo(6,/lsilepin DBN  594 

-  4,5-dibromo- 1,2-epoxycyclohexane 

•►DBN  593 

-  l,5-dibromo-3,3-diphenyl-l,2,4,5- 

tetrahydro-3-benzosilepin  DBN  595 

-  3,4-dibromo-2,3,4,5-tetrahydro- 

1.6- benzodioxocin  DBN  594 

-  «3,4-dibromo-2,3,4,5-tetrahydro- 

1,6-benzodioxocin  -►  potassium 
t-butoxide  594 


-  Dehydrobromination  of  Miscellane¬ 
ous  C-Bromo  Compounds 

Chemical  Dehydrobromination 

-  bis(a-bromobenzyl|-phenylphos- 

phine  oxide -►  DBN  595 

-  5-bromomethyl-2-ethenyl-2-methyl- 

tetrahydrofuran  +  DBN  593 

-  2-bromo-l,6-methanocyclodfecapen- 

taene  potassium  t-butoxide  240 

-  tetra-O-acetylhexopyranosyl 

bromides  DBU  594 

Dehydrochlorination 

-  Dehydrochlorination  of  Chloro- 
alkanes 

Chemical  Dehydrochlorination 

-  )V-alkyl(aryl>JV-(l-chloroalkyl)- 
carbamoyl  chlorides  -►  triethy^ 


amine  39 

-  6-chloro-6,7-dihydro-vitamin-A 

acetate  DBN  592 

-  5-(3-chloropropanoyl)-dibenzo- 

(6,/]azepine  -►  DBN  594 

-  l-cyclopropyl-l,l-dichloroethane  + 

potassium  f-butoxide  593 

-  methyl  10-chloro-ll-tridecynoate 

DBN  593 

-  Dehydrochlorination  of  (Thloro- 
alkenes 

Chemical  Dehydrochlorination 

-  2-chloro- 1-alkenyl  methyl 

sulfides  +  potassium  hydroxide  117 

-  1-chlorocyclodecene  +  potassium 

hydroxide/ethanol  241 

-  1-chlorocyclodecene  -►  sodium 

amide  240 

-  1-chlorocyclononene  -►  potassium 

hydroxide/ethanol  241 

-  1-chlorocyclononene  sodium 

amide  240 

-  1-chlorocyclooctane  -►  lithium 

p4>eridide  239 

-  1-chlorocyclooctene  +  lithium 

amide  240 

-  l,6-dichlorocyclodeca-l,3,6,8- 


tetraene  -►  lithium  diisopropylamide  242 

Thermal  Dehydrochlorination 

-  )V-alkyl(aryl>-)V-(3-chloro-l-alkenyl)- 

carbamoyl  chlorides  39 

-  Dehydrochlorination  of  Miscel¬ 
laneous  C-Chloro  Compounds 

Chemical  Dehydrochlorination 

-  24'bis{ch}oromethyl]-selenoiane 

•►DBN  539 

-  Ddiydiochlorination  of  f-Oikuo- 
Compounds 

Chemical  Dehydrochhrination 

-  5-chloro-5,10-dihydrodibenzo- 

(h,e]pho9horin  ■►  DBN  593 

-  IMiydrochlorination  of  Miscel¬ 
laneous  Hetero-Ctiioto  Compounds 

Chemical  Dehydrochlorination 

-  l-chloro-l,4-dihydroantimonin 

■►  DBN  593 

Dehydrofluoriitttion 

-  IMiydrofluorination  of  Fhioro- 
alkanes 

Thermal  Dehydrofluorination 

-  gem-difluorocycloalkanes,  on 

alumina  141  (1945) 

Dehydrogenation  (Elimination  of 
Elemental  Hydrogen) 
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for  chemical  dehydrogenation,  refer  to 
Oxidation 

-  Aiomatization  of  CycUc  S)rstemi 
Thermal  or  Catalytic  Dehydrogenation 

-  2-benzyH,2,3,4-tetrahydro-9^- 
pyridoj  3,4-6  Jindoles  palladium- 

coal  445  (2241) 

Dehydrohalqfenation 
are  alto:  Dehydrobromination,  Dehydro¬ 
chlorination,  Dehydrofluorination 

-  General 

- with  l,S-diazabicyclo|4.3.0|non- 

5-ene  (DBN)  592 

- with  l,8-diazabicydo{5.4.0)- 

undeo-7-ene  (DBU)  592 

-  Dehydrohatqgeaation  of  Haloalkanes 
Oiemicld  Dehydrohalogenation 

-  gem-  and  vic-dihaloalkanes  -t-  base, 

general  scheme  240 

-  1,2-dihalocyclododecanes  *  potas¬ 
sium  hydroxide  242 

-  DehydnrfialotenatkMi  of  Haloalkeiies 
Chemical  Ddiydrohalogenation 

-  1,2-dihalocydododecenes  +  potas¬ 
sium  hydroxide  242 

-  l-halocydoalkenes  +  base,  general 

remarks  240 

-  2-halo-3-methoxycydononenes  * 

potassium  r-butoxide/dimethyl 
sulfoxide  241 

-  2-hak>-3-methoxycydooctenes  + 

potassium  r-butoxide/dimethyl 
sulfoxide  241 

Dehydroaulfurization 
Chemical  Dehydrotulfurixation 

-  Ar.AT-dialkylphenyl-thioacet- 

ainides  sodium  amide  489  (2275) 

-  IVjyr-disubstituted  thioureas 

■f  trichloro-l,3,5-triazine  326  (2105) 

-  )V,6r’-di$ubstituted  thioureas  tri- 

phenylphosphine/carbon  tetra¬ 
chloride/ triethylamine  146  (1966) 

Thermal  Dehydrotulfurixation 

-  2,2-dimercaptopropane,  at  low 

pressure  113 

Dehydioxylation 

-  vfc-Dihydtoxyalkaiies 

-  dilithium  cycloalkane-ric-diolates 

d^tassium  hexachlorotungsten- 
ate  500  (2320) 

-  Tertiary  Alcoholi 

-  tr^henylcarbinol  *  perchloric 

acid  544 

Demercutation 

-  Demercmation  of  R-I%X 
Reductive  Demercuration 

-  l,cu-diacetoxymercurio-2,(a7-l)- 
dihydroxy-pentane,  -octane,  and 
-decane  +  sodium  borohydrMe86  (1894) 

Denitiation 
Thermal  Denitration 

-  5-oxo-3,4,6,6-tetramethyl-l, 2,3,4- 

tetranitrocydohexene  607 

DenitioaBtion 
Chemical  Denitrotation 

-  2-aryl-3-nitrosotetrahydro-l,3- 

oxazines  DBN  596 

Deoxygenation 
tee:  Reduction 
Deaiilfonyloxylation 

-  D-Meayl  Compounds 


Chemical  Cleavage 

-  l,3-dimethyl-2,4-dioxo-5- 

mesyloxy-^propylhexahydropyr- 
imidine  +  DBU  596 

-  methyl  4,6-0-benzylidene-3-0- 

mesyl-5-phenyl-2-thiohexopyrano- 
sides  +  DBN  596 

-  0-Tosyl  Compounds 
Chemical  Cleavage 

-  4,5-bis(tosyloxymethyl)-cydo- 
hexenes  potassium  r-lmt- 

oxide  501  (2322) 

-  2,3-O-isopropylidene-l-O- 

(2-tosyloxyhexadecyl)-gly- 
cerol-i-DBU  596 

-  mono-G-tosylhexopyranoses  + 

AmberUte  OH*  resin  698 

-  3-tosyk>xy-l,5-hexadiene -^DBN  595 

DeautfuilKation 

-  General 

using  Raney  Nickel 

-  thieno|e)-2,3,l-diazaborins, 

in  methanol  327  (2109) 

-  thiophenols  +  hydrogen/Raney 

nickel  104 

-  ktisceilaneous  Desulfurizations 
ttsing  Phosphorous  A  cid  Derivatives 

-  cyclic  5-alkyl  thiosulfonates 

phosphorous  hexaethyltriamide  121 

-  Sulfide  Contraction 

using  Photphorut(JII)  Compounds 

-  5-(2-oxoa)kyl)  butanethioates  56  (1867) 

-  2-(2-oxoalkylthio)-4,5-dihydro-36f- 

pynoles  62  (1887) 

-  2-(2-oxoalkylthio)-3,4,5,6'tetra- 

hydro-26f-azepines  62  (1887) 

-  9-thiabicyck>(  3.3.1  ]nonane,  photo¬ 
lysis  in  the  presence  of  phosphines 

or  phosphites  113 

-  various  organosulfur  compounds  132 

using  Potassium  Hydrogen  Carbonate 

-  2-(2-oxoalkylthio)-4,5-dihydro-3ff- 

pyrroles  62  (1887) 

-  2K2-oxoalkylthio>3,4,5,6-tetrahydro- 

2ff-azepines  62  (1887) 

-  Sulfone  Contraction 

Thermal  Elimination  of  Sulfur  Dioxide 

-  2,3,5,6-tetraphenyl-4^-l,4- 

thiazine  1,1-diox^e  311 

-  9-thiabicydo(3.3.1]nonane 

9,9-dioxide  112 

see:  Desulfonyloxylation 
Deuteration 

-  O-Deuteration 

Acetalization  and  Hydrofysu  with  D^O 


-  methanol  -*  acetone  dimethyl 

acetal  -»methanoKM  258 

Esterification  and  Hydrolysis  with 
DtO 

-  alcohols dialkyl  carbonates 

alcoholsOif  255 

-  alcohols -4- dialkyl  oxalates 

alcoholsO-d  257 

-  alcohols  -» trialkyl  borates  -* 

alcohola-Od  255 

-  r-butanol  -♦  /-butyl  acetate  -* 

r-butanol-O-d  ^  257 

-  r-butanol  -♦  r-butyl  benzoate  -► 

tV^.MVO-d  257 

-  i  lanol  diethyl  sulfite 

cthanolOif  256 


-  2-octanol 2-acetoxyoctane 

-octanoH)-d  257 

HfD  Exchange  with  D^O 

-  alcohols  254 

Miscellaneous  Methods 

-  phenok  -*  aryl  trimethylsilyl  ethers 

(-•■  methanoM>(/)  phenolaOd  25  7 

-  5-Deuteration 
Miscellaneous  Methods 

-  arenethiols  aryl  trimethykilyl 

sulfldes  (+  methanoK>-</)  -»  benz- 
enethiol^S-d  257 

1-Diazoaftylation 

-  C-(l-diazoalkylation)  of  carbonyl 

compounds  (additive-reductive)  358 

-  diazomethyl  compounds,  addition 


to  C*C  double  bonds  360 

Diazo-Group  Transfer 

-  Additive  Diazo-Group  Transfer 
using  Sulfonyl  Azides 

-  l-amino-3-oxo-l-alkynes  + 

arenesulfonyl  azides  571 

-  Dcformylative  Diazo<}roup 
Transfer 

using  Tosyl  Azide 

- mechanism  368 

-  2-formylcycloalkanones  +  tosyl 

azide  369 

-  2-oxoethykliphenylpho^hine 

oxide  +  (1.)  base,  (2.)  tosyl  azide  370 

-  2-oxoethanephosphonic  acid  esters 

+  (1.)  base,  (2.)  tosyl  azide  370 

-  to  Methylene  Groups 
using  Azidoarenes 

-  to  methyl  acrylate  372 

using  2-Azido-3-ethyl-l,3-benxo- 

thlasolium  Tetrafluoroborate 

- mechanism  293,  367 

- to  p-dicarbonyl  compounds  368 

- to  ethyl  eyanoacetate  368 

- to  methyl  ivltroacetate  368 

- to  3-methyl-J-oxo-l-phenyl- 

44*dihydropyrazole  368 

- to  3-(4-methylphenyl)-3-oxo- 

propanenitriie  368 

- to  2-nitriloethyl  phenyl  sulfone  368 

- to  cu-nitroacetophenone  368 

using  Tosyl  Azide 

- mechanism  291,  362 

- survey  of  developments  362 

- to  allb^l  cyclopentadiene-1- 

carboxylates  362 

- to  2-amino-2-oxoethykl9henylphos- 

phine  oxide  366 

- to  enthrone  363 

- to  aryl  2-oxoalkyl  sulfones  366 

- to  benzyl  ketones  365 

- to  0-dicarbonyl  compounds  363 

- to  diethyl  malonate  363,  364 

- to  2,4-dioxo-4-phenylbutyl 

phenyl  sulfone  366 

- to  l,4-diphenylcyck>pentadiene  361 

- to  enamines  370 

- to  ethyl  phenylsulfonyl- 

acetates  365 

- to  ethyl  1-propynyl  ether  372 

- to  indene  363 

- to  lithium  cyclopentadienide  362 

-  to  (substituted)  methanephos- 

phonic  acid  esters  366 
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-  to  (substituted)  methyldipheny)- 

phosphine  oxides  366 

- to  methylenedisulfones  366 

- to  2*naphthol  364 

-  to  2-oxoalkylidenetiiphenyl- 

phosphoranes  371 

- to  3*oxo-l-phenyliininoindanes  364 

-  to  piperidinoethylene  37 1 

- to  tetraphenylcyclopentadienes  363 

- to  thiaxanthene  S.iS-dioxide  363 

- to  l,3,S-tiiketones  364 

-  to  triphenylcyclopentadienes  363 

-  cyclopentadiene  +  tosyl  azide 

-i- diethylamine  130 

-  methylphenylaminoethynyldiphenyl- 

phosphine  +  tosyl  azide  (2  steps)  373 

using  Various  Sulfonyl  Azides 

-  to  l-diethylsiininopropyne  373 

- to  ethyl  l*alkynyl  ethers  372 

-  tolV-Atoms 
using  Tosyl  Azide 

-  primary  amines azido  compounds  130 
Diazotization 

-  Diazotization  of  Amines 
using  Nitrous  Acid 

-  p*amino-)V-Boc-L-phenylalanine  + 
sodium  nitrite/hy^ochloric 

acid  100  (1944) 

-  ocaminocarboxylic  acid  esters  645  (2475) 

-  aminomethyld^henylphosphine 

oxide  442  (2226) 

-  diethyl  aminomethanephos* 

phonate  442  (2226) 

Diels-Alder  Reaction 
for  individual  Diels-Alder  reactions, 
refer  to:  (4+2)  Cycloadditiohs 

-  furans  +  dialkyl  diazenedicarb- 

oxylates  654  (2510) 

-  Goieral 

- of  cyclopropenes  675 

- of  cyclopropenones  675 

- of  3,4-dichloro-2-oxo-l,3- 

dioxolane  506  (2345) 

-  benzenes  +  4,5-dichloro-2- 

oxo-l,3-dioxole  61  (1885) 

-  benzo(c)furans  +  alkenes  589  (2432) 

-  diacyldiazenes  cyclopenta- 

dienes  512  (2369) 

-  furans -i- alkynes  514  (2375) 

-  2-pyrone  +  bis(group  IV- 

metallated]  acetylene  443  (2232) 

-  sulfines  +  1,3-dienes  513  (2373) 

Dienol-Benzene  Rearrangement 

-  orientalinol  and  related 

alkaloids  664, 665 


Electrochemical  Reactions 
Individual  electrochemical  reactions 
are  indexed  under  the  headings  refer¬ 
ring  to  the  type  of  reaction,  Le.  Re¬ 
duction,  Oxidation,  Kolbe  Synthesis, 
etc. 

Epoxidation  of  C=C  Double  Bonds 

-  General 

using  Hydrogen  Peroxide 

-  acetals  of  a,^unsaturated  alde¬ 

hydes  and  ketones  (in  aceto¬ 
nitrile)  184 

-  a,0-unsaturated  aldehydes  and 

ketones  (-*-  base)  184 


-  Individual  Reactions 
udng  t-Butyl  Hydroperoxide 

-  cyclooctene  194 

using  Hypochlorites 

-  1,4-cyclohexadiene  calcium 
hypochlorite/acetic  acid  639  (2452) 

using  Organic  Peroxoic  Acids 

-  2-methoxy-3-oxocycloalkenes 

(medium-  and  large-ring)  -*■ 
phthalomonoperoxoic  acid  185 

-  8a-methyl-4-methylenedecahydro- 
azulene  +  3-chlorobenzoperoxoic 

acid  523 

Ester  Qeavage 

-  Boric  Add  Esters 
Solvolytic  Cleavage 

-  tri^yl  borates  deuterium  oxide  255 

-  Carbonic  Add  Esters 
Solvolytic  Qeavage 

-  didkyl  carbonates  deuterium 

oxide  255 

-  Carboxylic  Acid  Esters 
Qeavage  by  Arylthiolate  Ion 

-  sensitive  esters  +  sodium  phenyl- 

thiolate  104 

Solvolytic  Qeavage 

- with  deuterium  oxide  257 

-  selective  solvolysis  of  the  t- 
butyl  ester  group  in  1-exo-t- 
butoxycarbonyl-7-e«/o-meth- 
oxycarbony  Ibicy  clo[4. 1 .0 1- 

heptane  49 

with  Trifluoroacetic  Acid 

-  /-butyl  diazonitroacetate  352,638(2447) 

-  Orthocarbonk  Add  Esters 
Solvolytic  Qeavage  ^ 

-  tetraethyl  orthocarbonate 

deuterium  oxide  258 

-  Orthocarboxylic  Add  Esters 
Solvolytic  Qeavage 

-  triethyl  orthoformate  +  deuterium 

oxide  258 

-  Silicic  Add  Esters 
Solvcdytk  Qeavage 

-  tetraethyl  orthosilicate  +  deuterium 

oxide  256 

-  Sulfurous  Add  Esters 
Solvolytic  Qeavage 

-  di^yl  sulfites  *  deuterium  oxide  256 

Esterification 

-  Carboxylic  Adds  and  S-Derivatives 
Indirect  Methods 

-  acyl  chlorides  +  lithium  alkoxides 

(derived  from  acid-unstable  alco¬ 
hols)  59  (1878) 

using  Alkenes 

-  phthalic  acid  +  linear  alkenes, 

arenesulfonic  acids  and  additional 
catalyst  59  (1876) 

-  thioacetic  add  +  1-alkenes 

(-•-  irradiation)  (S-esteriTication)  125 

using  Alkyl  lodides/Cdcbim  Oxide 

-  carboxylic  acids  methyl  iodide 

calcium  oxide  262 

using  1-Alkynyl  Ethers 

-  V-protect^  amino-acids  +  ethoxy- 

acetylene  454 

using  O-Arylisoureas 

-  V-acylpeptides  +  /V,/V -dicyclo- 

hexyl-O-pentachloro  (or  penta- 
fluoro)phenyl  isoureas  456 


using  Aryl  Sulfites 

-  V-protected  amino-acids  4-nitro- 

phenyl  sulfite  130 

using  Dkdkyl  Sulfites 

-  penicillamine -»■  methyl  sulfite  130 

using  1,2-Oxazolium  Salts 

-  V-protected  amino-acids  2-alky)- 
1,2-benzoxazolium  salts  459, 460 

-  V-protected  amino-acids  +  5-sub- 
stituted  2-alkyl- 1,2-oxazolium  salts 

using  Oxonium  SMts 

-  carboxylic  adds  +  triethyloxonium 
tetrafluoroborate  +  amines  503  (2328) 

using  Ynamines 

-  Mprotected  amino-acids  +  1-dimeth- 

ylamino  1-alky  nes  458 

with  A  kohols  or  Phenols 

-  acetic  acid  alcohols  *  acidic 
ion-exchange  resin  +  calcium 

sulfate  713  (2554) 

-  carboxylic  adds  +  phenols  (+  boric 

acid/sulfuric  acid)  212  (2009) 

-  carboxylic  acid  -t-  (1.)  tosyl  chlor¬ 
ide  (2.)  alcohbl  126 

-  carboxylic  acids  +  (1.)  2,4,6-tri- 
isopropylbenzenesulfonyl  chloride 
(-»  carboxylic  add  chloride  in  situ), 

2.  alcohols  284  (2073) 

-  heterocyclic  carboxylic  acids  + 
alcohol  +  boron  trifluoride 

etherate  628 

-  V-protected  amino-acids  +  alcohols  or 
phenols  in  the  presence  of  mercury- 

UI)  sulfonates  463 

with  Heteroarenes 

-  V-protected  amino-acids 
pyridine  dicyclohexylcarbo- 

diimide  332  (2126) 

with  Mercaptans 

-  carboxylic  adds  alkylmercaptans 

■V  dicyclohexylcarbodiimide  106 

-  carboxylic  acids  alkylmercaptans 

pho^horonitrile  dichloride  106 

-  formic  add  +  benzenethiols  acetic 

anhydride  +  pyridine  or  sodium 
formate  213(2011) 

-  Sulfink  Adda 

with  Akohols  or  Phenols 

-  4-methylbenzenesulflnic  add  + 
alcohols  +  dicydohexylcarbo- 

diimide  507  (2347) 

Ether  Cleavage 

-  aryl  methyl  ethers  +  methyl- 

amine  208  (1991) 

-  2-methoxy-V,7V-dimethylanilines  -t- 

methylmagnesium  iodide  580  (2395) 

-  2-methoxy-7\r,A^-dimethylanilines 

sodium  methoxide  580  (2395) 

Etherification 

-  Etherification  of  Alcohols 
using  Akohols 

-  5-hydroxymethyluracil primary 
alcohols  +  cone;  hydrochloric  acid 

98  (1936) 

using  Alkenes 

-  alcohols  alkenes  +  V-bromo- 

succinimide  483 

-  Etherifkatioa  of  Enols 
using  Diazo  Compounds 

-  2-(ae-hydroxybenzylidene)-4-butai»- 

olkles  +  diazomethane  166 


Fluoriiution 

-  C-Fluoriiution 
Additive  Fbiori/wtion 

-  A'-steroids  +  lead(IV)  acetate/ 

hydrogen  fluoride  286 

Replacement  of  Hydrogen 

-  cytosine  and  derivatives  +  trifluoro- 

methyl  hypofluorite  452  (2267) 

-  6-dimethylaininiopurine  chlorides 

potassium  hydrogen  fluoride  451  (2266) 
Replacement  of  Hydroxy  Groups 

-  6-hydroxycyclodecynes  +  boron 

trifluoride  etherate  432  (2184) 

Replacement  of  Other  Halogens 

-  bromocyclooctatetraene  silver(I) 

fluoride/pyridine  488  (2274) 

Replacement  of  Other  Substituents 

-  aldehydes  and  ketones  phenyl- 

sulfur  trifluoride  110 

-  carboxylic  acids  +  phenylsulfur 

trifluoride  110 

Formylation 

-  C-Formybtion 
Replacement  of  Hydrogen 

-  2-0X0- 2,5-dihydropyrroles  + 

(1.)  phosphoryl  bromide/ 
dimethylamine  (2.)  hydro¬ 
lysis  387  (2156) 

-  phenols  dichloromethyl  methyl 
ether  +  titanium(IV)  chloride  382  (2134) 

-  1/f-pynolol  2,3-61  pyridine  + 
hexamethylenetetramine  588  (2427) 

-  A^-Formylation 
Replacement  of  Halogen 

-  primary  amines  +  phenyl 

formate  715  (2560) 

Fragmentation  Reactions 
Elimiiuitions  of  hydrogen,  halogen, 
halogen  halide,  water,  hydrogen  sul¬ 
fide;,  ammonia,  and  nitrogen  oxides 
are  not  indexed  under  this  heading. 

see  also:  Decarbonylation,  Decarb¬ 
oxylation 

-  C-C  Bond  Cleavage 
Chemical  Cleavage 

-  1,2-dichloroethenyl  sulfoxides 
aqueous  sodium  hydroxide  720  (2579) 

-  l,2-dich)oroethenyl  sulfones  + 
aqueous  sodium  hydroxide  720  (2579) 

Photolytical  Cleavage 

-  alkanedioic  acid  difluroides  714  (2556) 

-  2-(7V-heteroaryl)-2-hydroxy-3- 

oxobutanes  388  (2161) 

Thermal  Cleavage 

-  12,12-diethoxy-6,ll-ethano- 
benzo|6  Iquinolizinium  halides, 

(1.)  hydrogenation,  (2.)  thermo¬ 
lysis  434  (2193) 

-  6-oxo-3-azabicyclo|3.1.0)hexanes  685 

-  l,2,3,4-tetrahydro-l,4-oxidonaph- 

thalene  589  (2432) 

-  C-N-Bond  Cleavage 
Photolytical  Cleavage 

-  1,2-bisltosylhydrazonol-cyclo- 

alkanes,  sodio  derivatives  245 

-  l-tosylamino-4,5,6,7,8,9-hexa- 

hydrocyclooctatriazole  345 

Thermal  Cleavage 

-  2-alkyl- 2-()V’-tosylhydrazino)- 

alkanenitriles  439  (2215) 


-  iodomethyltrimethylaminium 

iodide  -*)V,)V-dimethylmethanimi- 
nium  iodide  141  (1947) 

-  C-O-Bond  Cleavage 
Thermal  Cleavage 

-  O-alkyl  dimethylthiocarb- 

amates  107 

-  O-alkyl  dithiocarbonates  ((Thugaev 

reaction)  107 

-  1,4-bisl  ally  loxy  methyl  1-cyclo¬ 
hexane  437  (2204) 

-  l,l-dimethoxy-2-oxocycloalkanes 

(on  alumina),  elimination  of 
methanol  185 

-  C-P  Bond  Cleavage 
Thermal  Cleavage 

-  diethyl  l-alkyl-2-hydroxy-l- 

methylthioalkanephosphonates 
(lithium  salt)  113 

-  C-S  Bond  Qnvage 
Photolytical  Cleavage 

-  9-thiabicyclo(  3. 3. 1  Inonane, 
desulfurization  in  the  presence 

of  phosphites  or  phosphines  113 

Thermal  Oeavage 

-  2-aryl- l-bromo-2-oxoethyl  methyl 

sulfoxides  -» ary  Igly  oxylic  acid  117 

-  )V-aryl-2-hydroxyalkanesulfin- 

amides  -*  1-alkenes  122 

-  2-hydroxyalkyl  methyl  sulfoxides  115 

-  methyl  )V-aryldithiocarb- 

amates  385  (2147) 

-  3-methylsuirmyl-4-oxoalkanoic 

acid  esters  117 

-  9-thiabicyclol3.3.1  Inonane  9,9- 
dioxide,  elimination  of  sulfur 

dioxide  112 

-  C-Si  Cleavage 
Chemical  Cleavage 

-  2-hydroxyalkyltrimethylsilanes  + 

acetic  acid  637  (2442) 

-  Multiple  Cleavage  of  C-C, 

C-Hetero,  and  Hetero-Hetero  Bonds 

Photolytical  Cleavage 

-  iS-(2-oxo-2-phenyl-l-trimethyl- 
stannylethyl)-tetrahydrothiophe- 

nium  chloride  382  (2135) 

Thermal  Cleavage 

-  4,5,6,7,8,9-hexahydrocyclo- 

octa-1,2,3 -selenadiazoles  246 

-  S-(2-oxo-2-phenyl-l-trimethyl- 

stannylethyl)-tetTahydrothio- 
phenium  chloride  382  (2135) 

-  3,3,5,5,-tetraalkyl(aryl)-l,2- 

dioxolanes  436  (2200) 

-  2,2,5,5-tetraalkyltetrahydro- 

1,3,4-thiadiazoles  (+  tr^henyl- 
phosphine)  113 

-  N-N  Bond  Cleavage 
Photolytical  Cleavage 

-  p-azido-)V-Boo-L-phenylalanine 

-»nitrene  100  (1944) 

Thermal  Cleavage 

-  2-chloromethylenealkanal  di- 

methylhydrazones  438  (2211) 

-  N-O  ^nd  Cleavage 
Thermal  Cleavage 

-  2-methoxycarbonyloxy- 

1,3-dihydroisoindole  446  (2243) 

-  O-phenoxycarbonylbenz- 

aldoximes  715  (2558) 


Friedel-Crafts  Reactions 

-  Friedel-Crafts  Acylation 
see  also:  C-Acylation 

-  Friedel-Crafts  acylations  with 

little  or  no  catalyst  533 

-  Miscellaneous  Types 
Friedel-Crafts  Reactions  with  Carbonic 

Acid  Derivatives 

-  arenes  +  alkyl  dithiocarbono- 
chloridates  (+  aluminum 

chloride)  104 

-  arenes  +  O-alkyl  thiocarbonochlor- 

idates  (+  aluminum  chloride)  104 

-  arenes  +  dimethylthiocarbamoyl 

chloride  (■«■  aluminum  chloride)  104 

Friedel-Crafts  Reactions  with  Thio- 
carboxylic  Acid  Halides 

-  arenes  +  arenethiocarboxylic  acid 

chlorides  (+  aluminum  chloride)  114 

-  Friedel-Crafts  Alkylation 
see:  C-Alkylation 

Gattermaim  Synthesis 

- modification,  using  1,3,5-triazine 

in  place  of  free  hydrogen  cyanide 
(benzenes benzaldehydes)  142  (1950) 
Glycosidation 

-  Glycosidation  of  Steroids 
with  Glycosyl  Halides 

-  3-hydroxy-steroids  +  glycosyl 

bromides  +  silver  5-hydroxy- 
pentanoate  514  (2377) 

Grignard-Analogous  Reactions 

-  Grignard-Aruilogous  Reactions 

of  Various  Organometallic  Compounds 
see:  the  individual  Organometallic 
Compounds,  Reactions 
Grignard  Reactions 

-  Grtgiund  Reactions  with  Various 
Coitipounds 

see:  Organomagnesium  Compounds, 
Reactions 


l-Haloalkylation 

-  C-(l-HaloaIkylation) 

Replacement  of  Hydrogen 

-  dialkyl  ethers  +  bromodichloro- 
methylphenylmercury  208  (1989) 

-  electron-poor  arenes  +  chloro- 
methyl  methyl  ether  +  sulfuric 

acid  636  (2438) 

-  electron-poor  tetrasubstituted 

benzenes  +  chloromethyl  methyl 
ether/oleum  579  (2388) 

-  4-halonitrobenzenes  +  trichloro- 
methyllithium  (+  lithium 

butoxide)  321  (2082) 

Replacement  of  Other  Substituents 

-  lithium  o-lithiocarboxylates  + 

ketones  616 

-  5Kl-Haloalkylation) 

Replacement  of  Hydrogen 

-  alkylmercaptans  formaldehyde 

+  hydrochloric  acid  123 

Halogenation 

see  also:  Fluorination,  Chlorination, 
Bromination,  lodination 

-  C- Halogenation 
Halogen  Exchange 


-  dichloroacetylene  +  (1.)  phenyl- 
lithium,  (2.)  bromine  or 

iodine  207  (1986) 

Replacement  of  Hydrogen 

-  pyrazole  silver  salts  -t- 

halogen  280  (2063) 

-  5-Ha)ogenatk>n 
Halogen  Exchange 

-  trichloromethanesulfenyl 

chloride  +  hydrogen  bromide  310 

Hofmann  Degradation  of  Carb¬ 
oxamides 

-  o-alkoximinocarboxamides + 

(1.)  sodium  alkoxide, 

(2.)  bromine  S84  (2409) 

Huang-Minlon  Reduction 
see:  Reduction  [with  Hydrazine/ 

Sodium  (or  Potassium)  Hydroxide] 
Hydration 

-  Hydration  of  C=C  Double  Bonds 
Indirect  Hydrations 

-  selective  antf-Markovnikov 
hydration  of  the  endocyclic 

double  bond  in  Umonene  52  (1854) 

-  Hydration  of  OC  Triple  Bonds 
Direct  Hydration 

-  alkyl  1-alkynyl  sulfides  +  aqueous 

acid  103 

-  ethyl  3-alkynoates  +  water  + 
mercury-(II)  sulfate  sulfuric 

acid  438  (2210) 

-  l-methoxy-l-alken-3-ynes  + 
methanol/water/mercury(lI) 

sulfate  583  (2407) 

-  '  Hydration  of  Nitriles 
Direct  Hydration 

-  with  formic  acid/hydrogen 

chloride  (or  bromide)  644  (2471) 
Hydroalumination 

-  Hydroalumination  of  Alkenes 
with  Secondary  Alanes 

-  1-acetoxycycloalkenes  +  dibutyl- 

alane  695 

Hydroboration 

-  Hydroboration  of  Alkenes 
with  Borane  Derivatives 

-  1-alkenes  +  aluminum  methoxide- 
-dialkylborane  addition  compounds 

(in  situ)  61  (1883) 

-  cyclopentene  +  chloroborane  303 

-  norbornene  +  chloroborane  303 

-  1-octene  +  chloroborane  303 

with  Borane 

-  in  the  presence  of  sodium 

cyanide  640  (2458) 

-  l-aryl-l-lithio-2-alkenes  434  (2195) 

-  2-methyl-2-butene  303 

with  Primary  Boranes 

-  with  r-butylborane  198 

-  with  thexylboranes  196,  304,  555 

-  1-butene  +  thexylborane  304 

-  5-chloro-l-pentene  +  thexylborane  304 

-  ethyl  3-butenoate  thexylborane  304 

-  1-hexene  +  thexylborane  304 

-  methyl  10-undecenoate  + 

thexylborane  304 

with  Secondary  Boranes 

-  with  alkyl-r-butylboranes  198 

-  with  cyclopentylthexylborane  198 

-  cyclopentene  alkylthexylboranes  304 

-  cyclopentene  +  thexylborane  198 


-  2,3-dimethy)-2-butene  +  borinane  198 

-  Hydrobbration  of  Alkynes 
with  Secondary  Boranes 

-  with  bis  12-methylcyclohexyl]- 

borane  431  (2181) 

-  with  bis  |6-pinanyl]-borane  431  (2181) 

-  1-bromo-l-alkynes  +  alkyl¬ 
thexylboranes  555 

-  1-bromo-l-alkynes  +  3,6-dimethyl- 

borepane  557 

-  1-bromo-l-hexyne  +  borinanes  557 

Hydrobiomination 

-  Hydrobiomination  of  the  OC 
Double  Bond 

using  Hydrogen  Bromide  +  Radical 
Initiators 

-  Of  and  0-pinene  +  hydrogen 
bromide  di-r-butyl  peroxide, 
irradiation  (rearrangement)  53  (1857) 

Itydrochlorination 

-  involving  C-C  Cleavage 

-  3-methyl-5-oxo-4,5-dihydropyr- 

azole<4-spiro)cyclopropane  + 
hydrochloric  acid  161 

Ifydrocyaiution 

-  Hydrocyanation  of  C=C  Double 
Bonds 

-  /V-alkylimines  of  a,^-unsaturated 

aldehydes  hydrogen  cyanide/ 
triethylaluminum  88  (1903) 

-  Hydrocyanatkm  of  ON  Double 
Bonds 

-  A^alkylimines  of  a,0-unsaturated 

aldehydes  hydrogen  cyanide/ 
triethylaluminum  88  (1903) 

-  cyclohexanone  ethoxycarbonyl- 
hydrazone  +  hydrogen 

cyanide  143  (1955) 

Hydrodebiomination 

-  by  Catalytic  Hydrogenation 
in  Heterogenous  Aiase 

-  5-bromo-2-dimethylamino- 

methylene-2tf-pyrroles/palladium- 
barium  sulfate  387  (2156) 

-  5-bromo-2-formylpyrroles/ 

palladium-barium  sulfate  387  (2156) 

-  Chemical  Hydrodebromination 
with  Magnesium/AlkyrHalides 

-  tetrabromothiophene  +  mag¬ 
nesium  +  1,2-dibromoethane  546 

with  Sodium/Ammonia 

-  3,3-dibromo-exo-tricyclo- 

1 4.2. 1.0*  ’*  Inonane  485 

-  Electrochemical  Hydrodebromiiution 

-  2-bromo-l,3-thiazole  484 

Hydrodechloriiution 

-  Chemical  Hydrodechloiination 
with  Boranes 

-  3-chloro-l,2-diphenylcyclo- 

propylium  tetrachloroiiluminate 
+  dimethylamine-borane/ 
dimethylformamide  205 

with  Complex  Metal  Hydrides 

-  f-alkyl  chlorides  sodium 

borohydride  704  (2521) 

-  3,4-dichlorobicyclol3.2.1]- 

oct-2-ene  +  lithium  alanate  485 

-  2,6-dichloro-9-thiabicyclo- 

1 3. 3.1  Inonane -t'lithium  alanate  112 

-  of  wc-chloronitroso 

compounds  52  (1854) 


with  Mercaptans 

-  l,l,l-trichloroalkanes-*-alkylmer- 

captans  578  (2385) 

-  1,1,1-trichloroalkanes 

benzenethiol  578  (2385) 

with  Sodium/Ammonia 

-  3-chlorobicyclo(  3.2.1  )oct- 

2-ene  485 

-  3,4-dic)ilorobicyclo(  3.2.1  )oct- 

2-ene  485 

-  3,3-dichloro^xo-tricyclo- 

(4.2.1.0***  jnonane  485 

-  3,3,4-trichlorotricyclo- 

(4.2. 1.0*’*  Inonane  485 

with  Zinc/Protk  System 

-  4-chlorothieno(3,2-c]pyridines 

+  zinc/acetic  acid  282  (2068) 

Hydroddulogerution 

-  alkyl-  and  aryl  halides  +  alkoxy- 

aluminum  hydrides  231 

Hydrodeiodiruiten 

-  l,2-f>-isopropylidene-5-iodo-5- 
deoxyhexofuranoses/hydrogen/ 

Raney  nickel  656  (2518) 

Hydrodethiolation 

-  by  Catalytic  Hydrogerution 

- using  various  catalysts  131 

Chemical  Hydrodethioiation 

-  mercaptans  +  trialkyl  phosphites 

or  trialkylphosphines  132 

Hydrogenation 
see:  Reduction 
Hydrogenolysis 

see:  Reduction,  Ester  Cleavage,  etc. 
Hydroxy-  and  Acyloxynitration 

-  ot  Alkenes 

-  alkyl  2-alkenoates  nitric 

acid  585  (2414) 

1- Hydroxyalkylation 

see  also:  Hydroxymethylation 

-  C-(1-Hydrox)odkylation) 

Replacement  of  Hydrogen 

-  alkanoic  acids  (1.)  niq>hthalene- 
lithium,  (2.)  aldehydes  or 

ketones  586  (2418) 

-  2-prfm-alkyl-5,6-dihydro-5,6- 
dihydro-4^-l,3-oxazines 
(1.)  butylhthium  (ot  t-butyl- 
Uthium),  (2.)  aldehydes  or 

ketones  337 

-  alkyl  sulfones  (1.)  base,  (2.) 

benzaldehyde  123 

-  2-butenoic  acid  *  ketones  * 

naphthalene-lithium  646  (2482) 

-  tetrahydrothiophene  1,1-dioxide 

*  (1.)  base,  (2.)  benzaldehyde  123 

-  i’-(l-Hydroxyallgrlation 
Replacement  of  Hydrogen 

-  phenylphosphinic  acid  -t- 

aldehydes  or  ketones  720  (2581) 

2-  Ifydroxyalkylation 

-  C-<2-Hydroxyalk)iation) 

Replacement  of  Hydrogen 

-  2-prfm-alkyl-5,6-dihydro-4tf-l,3- 
oxazines  +  (1.)  butyllithium 

(or  r-butylhthium),  (2.)  oxiranes  337 

Hydroxycartonylatkm 

-  C-Hydrocycarbonylation 
Additive  Hydroxycarbonylation 

-  1-alkenes  carbon  monoxide 
+  water  hexachloroplatinic 
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acid/tiii(II)  chloride  714  (2557) 

Replacement  of  Halogen 

-  bromonitroarenes  (1.) 
phenyllithium,  (2.)  carbon 

dioxMe  505  (2338) 

Replacement  of  Hydrogen 

-  N-r-butyibenzenesulfonamides 

(1.)  butyDithium,  (2.)  carbon 
dioxide  652  (2502) 

-  5-inethyl-l,2-oxazoles  +  (1.) 
butylhthium,  (2.)  carbon 

dioxide  723  (2592) 

Replacement  of  Metals 

-  pentafluorophenyllithium  + 

carbon  dioxide  (and  analogous 
reactions)  444  (2234) 

-  alkyl  cclithiocarboxylates + 

carbon  dioxide  91(1911) 

Hydroxytaininoalkylation 

-  5-(l-Itydioxylaniinoalkylatk>n) 

-  arenesutnnic  adds  +  aliphatic 

aldehydes  benzohydroximic 
add  or  benzenesulfonohydro- 
ximicacid  87  (1899) 

-  arenesulfmic  acids  +  formal¬ 
dehyde  hydroxylamine  87  (1899) 

Hydioxylation 

-  C-Hydioxylatk>n 
Additive  Hydroxylation 

-  f-butylcyclohexenes  *  thalliumGII) 


sulfate  640  (2455) 

-  cyclohexene  +  potassium 

osmate  sodium  chlorate  610 

-  propenol  +  potassium  osmate  -t- 

hydrogen  peroxide  610 

Replacement  of  Halogen 

-  l-bromo-2,3<liones  +  (1.) 
A^methylanitine,  (2.)  aqueous 

acid  183 

-  4-chloroquinolines  +  dimethyl 

sulfoxide  625 

-  1,3-diaryl-dioxohalopropanes-t- 

(1.)  potassium  acetate/acetic 
anhydride,  (2.)  sulfuric  add  1 82 

-  l-halo-2,3Hliones  (1.)  formic 
add/mercury(I)  chloride,  (2.) 

water  183 

-  a,a,a*-trihalo-ketones  (1.) 
formic  add/mercury(l)  chloride, 

(2.)  water  183 

Re^cement  of  Hydrogen 

-  acetab  of  a,/3-unsaturated  alde¬ 


hydes  or  ketones  (1.)  hydrogen 
peroxide,  (2.)  dimethyl  sulfoxide/ 
boron  trifluoride,  ( 3.)  aqueous  add  1 84 

-  arenes  -*■  hydrogen  peroxide 

aluminum  chloride  706  (2529) 

-  ot-hydroxylation  of  Wc-cyclo- 

aUcMediones  (4  steps)  185 

-  a,^unsaturated  aldehydes  and 
ketones  (1.)  hydrogen  peroxide, 

(2.)  dimethyl  sulfoxide  184 

Replacement  of  Other  Substituents 

-  3,5-bis(methylsulfonyl)-l,2* 

thiazoles  -t-  water  388  (2163) 

-  carboxylic  add  hydrazides  + 

ceriumflV)  ammonium  nitrate  562 

-  2-diazocyclohexane-l,3-diones  + 
oopper/aqueous  sulfuric  add 

(N, /OH  exchange)  183 

Hydioxymethylation 


-  C-Hydioxymethylatk>n 
with  Aqueous  Formtddehyde 

-  1-cyanoisochroman  493  (2290) 

with  Bis[chloromethyl]  Edter/Zinc 

^  alkyl  1-bromoalkyl  ketones  + 

(1.)  bisfchloromethyl]  ether 
zinc,  (2.)  aqueous  add  211  (2002) 

-  /V-Hydioxymethylatkni 
with  Aqueous  Formaldehyde 

-  thiobenzamides  34 

lodination 

-  C-lodination 
Additive  lodination 

-  5,6-dideoxy-5,6-didehydro- 
hexofuranoses  (0-protected)  + 
iodine/trifluoroacetic 

anhydride  656  (2518) 

-  9,10-dihydro-9,10-ethenoanthracene 

+  iodine  (-»-  irradiation)  291 

Replacement  of  Hydrogen 

-  diazocyclopentadiene  (1.) 

mercuryfll)  acetate,  (2.)  sodium 
iodide,  (3.)  iodine  354 

-  anilines  iodine  hydrogen 

peroxide  53  (1857) 

-  1-alkynes  iodonium  nitrate  707  (2533) 

-  arenes  +  iodine  +  copperfll) 

chloride  705  (2525) 

-  arenes  +  ironfll)  iodide  + 

copper(lI)  chloride  705  (2525) 

-  3-oxocycloalkenes  +  iodine 

azide  643  (2468) 

-  ethyl  alkanoates  *  (1.)  lithium 
/V-cyclohexyl-A^iso]X’opylamide, 

(2.)  iodine  276  (2047) 

Replacement  of  Hydroxy  Groups 

-  alcohols  cyanuric  chloride 

sodium  iodide  578  (2384) 

-  alcohok  +  A^-methyWVJV- 
dicyclohexylcarbodiimidium 

iodide  488  (2273) 

Replacement  of  Other  Substituents 

-  bis(trialkykilyl)-acetylenes 

iodine  chloride  442  (2229) 

-  dichloroacetylene  +  (1.) 
phenyllithium,  (2.)  i^ine  207  (1986) 

-  diethyl  2,2’-mercury-bis- 

[diazoacetate]  +  iodine  358 

-  indirect  bromine/iodine 

exchange  in  bromocydo- 
octatetraene  51  (1849) 

-  silver  derivative  of  dimethyl 
diazomethanephosphonate 

+  iodine  358 

-  fi^Iodinatkm 
Replacement  of  Hydrogen 

-  imides  +  acetyl  hypoiodite  325  (2100) 
laomerization  of  AOcenes  (Double- 

Bond  Shifts) 

Base-Catalysed  Isomerisation 

-  2-acetoxy-3-butenenitrile  + 

DBN  or  DBU  597 

Isomerization  of  ABtynes  (Triple- 
Bond  Shifts) 

Base-Catalysed  Isomerization 

-  1-alkynes sodium  amide  704(2520) 

Japp-KBogemann  Reactkm 

-  benzenediazonium  chlorides 

+  2-acetyl-4-butanolide  163 


Khaiasch-Sosnovsky  Reaction 
see:  Peroxyester  Ruction 
see  also:  Acyloxylation 
Knoevenagel  Condensation 

-  o-tosyloxymethyl-aldehydes 

alkyl  cyanoacetates  433  (2190) 

-  cctosyloxymethyl-aldehydes 

malodinitrile  433  (2190) 

Mannich  Reactions 

see:  Aminomethylation,  o-Amino- 

alkylation 

C-Metallation 

-  General 

Replacement  of  Hydrogen 

-  diazo  compounds  354 

-  Introduction  of  Copper 

-  Replacement  of  Hal^en 

-  in  various  C-halo  compounds  63 

Replacement  of  Hydrogen 

-  1-alkynes  +  copper(I)  chloride  70 

-  cyclobutadiene  +  copper(I) 

t-butoxide-triethylphosphine 
complex  587  (2423) 

-  phenylacetylene  +  cibpper(II) 

r-butoxide  587  (2423) 

-  phenylacetylene  +  oopper(I) 

f-butoxide  587  (2423) 

-  Introduction  of  lithium 
Replacement  of  Halogen 

-  2-bromo-5,6-dihydro-4W^l,3- 

oxazines  +  butyUithium  341 

Replacement  of  Hydrogen 

-  2-prim-alkyl-5,6-dihydro-4#- 

1,3-oxazines  +  butyUithium  337 

-  diazomethane  +  methyllithium  354 

-  2-unsubstituted  5,6-dihydro-4^- 

1,3-oxazines  +  butyUithium  341 

Replacement  of  Other  Metals 

-  in  Li,  Na-,  Mg-,  and  Zn-organic 

compounds  64 

Miscellaneous  Methods 

-  by  C-Si  cleavage  of  dimethyl- 
sUyl-polyhalo  compounds 

with  butyUithium  444  (2234) 

-  Introduction  of  Magnesium 
Replacement  of  Halogen 

-  hexabromobenzene  +  ethyl- or 
phenylmagnesium  bromide  443  (2231) 

-  Introduction  of  Mercury 
Replacement  of  Hydrogen 

-  diazocyclopentadiene  + 

mercury(II)  acetate  354 

-  diazomethyl  compounds  + 

mercuric  oxide  355 

-  ethyl  diazoacetate  +  mercuric 

oxide  354 

-  Introduction  of  Silveir 

-  Replacement  of  Hydrogen 

-  diuomethyl  compounds -t- 

silver  oxide  354 

Mncuratkm 

-  Solvomercuration  of  Alkenes 

-  with  mercuryfll)  acetate/ 

methanol  497  (2307) 

-  diterminal  dienes  +  mercury(II) 

acetate/water  87  (1894) 

-  styrene  +  mercury(II)  acetate/ 

methanol  497  (2307) 
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Michael  Addition 

-  nitiomethane  +  a^unsaturated 
caiboxyUc  acid  esters,  catalysis 

by  tetramethylguanidine  44 

-  benzoin  alkyl  ethers  +  acrylic 

acid  derivatives  641  (2461) 

-  2,4Hlisubstituted  5-oxo4,5- 

dihydro-l,3-oxazoles  +  acrylo¬ 
nitrile  S84  (2411) 

-  methyl  2-oxoalkyl  sufoxides 

+  a,d‘unsaturated  carbonyl 
compounds  641  (2463) 

-  3-oxoquinuclidine  +  diethyl 

acetamidomalonate  269 

-  3-oxoquinuclidine  +  diethyl 

phenylmalonate  269 

-  3-oxoquinuclidine  + 

diethyl  malonate  269 

Neopentyl  Rearrangements 

-  2,2-disubstituted  propane- 
1, 3-diols  -t-  aqueous  sulfuric 

acid  142  (1951) 

Nitration 

-  Nitration  of  Aliphatic  CH  and  CH,- 
Groups  (except  Olefinic  and  Acet^ 
enicCH) 

with  Alkyl  Nitrates 

-  alkyl  alkanesulfonates  +  propyl  nitrite/ 

potassium  amide  719  (2577) 

with  Dinitrogen  Pentoxide 

-  diazonitromethane  352,  638  (2447) 

with  Nitrogen(V)  Oxide 

-  f-butyl  diazoacetate  352,  638  (2447) 

-  ethyl  diazoacetate  352 

-  Nitration  of  Aromatic  and  Quasi- 
Aromatic  CH  Groups 

with  Nitric  Acid 

-  1,2-dinitrotetramethylbenzene 

-i-  fuming  nitric  acid  606 

with  Silver  NUrate! Benzoyl  Chloride 

-  diazocyclopentadiene  352 

with  Tetranitromethane 

-  azulene-l-carboxylic  acids  i44  (1957) 

-  Nitration  of  Olefinic  CH  and  CH,  Groups 
see  also:  Hydroxy-  and  Acyloxynitration, 

Halonitration 
with  Nitric  Acid 

-  alkyl  2-alkanoates  585  (2414) 

-  Nitration  of  Heteroaronutic 
CH  Groups 

with  Acyl  Nitrates  (ex  situ  or  in  situ) 

-  isoquinoline  +  nitric  acid/ 

acetic  acid  489  (2277) 

-  Miscellaneous  Nitrations 
with  Nitric  Acid 

-  aryl  diazomethyl  sulfones  586  (2419) 
Nitrosation 

-  C-Nhiosation 
Additive  Nitrosation 

-  conjugated  alkadienes  N- 

nitrosopiperidine  499  (2317) 

Replacement  of  Hydrogen 

-  1,4-disubstituted  thiosemi- 
carbazides  +  nitrous  acid  (complex 
reaction  with  cydization)  61  (1886) 

-  trialkylmethanes  +  f-butyl 

nitrite,  U.V.  inadiation  51  (1850) 
Replacement  of  Other  Substituents 

-  trimethylstannylarenes  +  nitrosyl 

chloride  709  (2539) 


-  /V-Nitrosation 

-  Replacement  of  Hydrogen 

-  l-imsubstituted  hydantoins  + 
sodium  nitrite/methane- 

sulfonic  acid  205 

Nitryloxylation 

-  dinitrotetramethylbenzenes  + 

nitric  acid/sulfuric  acid  606 

Oxidation 

-  Chemical  Oxidation 

see  also:  Acyloxylation,  Hydroxyla- 
tion,  Ozonization 
with  Bismuth(III)  Compouruls 

-  d>7X)i’,0’-uasaturated  o-hydroxy- 

ketones  89  (1905) 

with  Bromine 

-  alkenes  +  (1.)  bromine,  (2.) 

aqueous  silver  salts  643  (2467) 

-  6-alkyl-2-hydroxytetra- 

hydropyrans  495  (2298) 

-  )VJV-disubstituted  hydra¬ 
zines  143  (1955) 

with  Bromine /Tertiary  Amines 

-  thioethers  +  bromine-tertiary 

amine  complexes  117 

with  Carbenium  Salts 

-  diarylmethylamines triaryl- 

carbenium  salts  639  (2453) 

-  trialkylamines diarylcarben- 

ium  perchlorates  639  (2453) 

-  trialkylamines  +  triarylcarben- 

ium  perchlorates  639  (2453) 

-  with  Cerium(IV)  Compounds 

-  benzoins  +  cerium(IV) 

ammonium  nitrate  560 

-  diaryl  sulfides  +  cerium(IV) 

ammonium  nitrate  562 

-  methyl  phenyl  sulfide  +  cerium 

(IV)  ammonium  nitrate  562 

with  Otloroamine 

-  anilines  208  (1990) 

with  l-Chlorobenzotriazole 

-  thioethers  117 

with  Chromum(VI)  Compounds 

-  adamantane- 2-aldehyde  + 
chromium(VI)  oxide/sulfuric 

acid  503  (2331),  615 

-  arylmethanols  sodium 

dichromate  640  (2459) 

-  benzylideneanilines  +  chromyl 

chloride  144  (1956) 

-  /\r-f-butyl-2-hydroxyalkanami- 
des  +  chromium(VI)  oxide/ 

acetic  acid  91  (1910) 

-  cinnamyl  alcohol  +  sodium 

dichromate  640  (2459) 

-  primary  and  secondary  alcohob 
+  pyridine-chromium(VI) 

oxide  55  (1866) 

with  Copper(JI)  Oxide 

-  secondary  alcohob  437  (2206) 

with  Dimethyl  Sulfoxide 

-  acyloxiranes  (+ boron  tri¬ 
fluoride)  1 84 

-  2-bromocycloalkanones  185 

-  (l,l-dialkoxyalkyI)-oxiranes 

(-*-  boron  trifluoride)  1 84 

-  i,2;4,5Hliepoxycyclohexane  + 


dimethyl  sulfoxide/boron 
trifluoride  etherate  639  (2452) 

-  mercaptans  115 

-  secondary  alcohob  (-*-  dicyclohexyl- 

carbodiiinide)  (Pfitzner-Moffatt 
reaction)  1 15 

-  thioethers  115 

-  1-tosyloxyalkanes aldehydes  115 

with  N-Halosuccinimides 

-  5-alkyl  thiocarboxybtes  /V- 

bromosuccinimide/alcohol  106 

-  4-oxo-2,3-dihydro4#-furo- 

1 3,2-cll  1  jbenzopyrans  N- 
bromosuccinimide  (dehydro¬ 
genation)  165 

-  thioethers  117 

with  Hydrogen  Peroxide 

-  acetab  of  a,^-unsaturated 

aldehydes  and  ketones  1 84 

-  acyl  0,Q-diethyi  phosphates  715  (2561) 

-  alkyl-dialkylperoxyboranes  53  (1859) 

-  3-alkylthio-  and  3-arylthio- 

propanenitriles  120 

-  5-aryl  V,)V-dimethylthiocarb- 
amates  +  hydrogen  peroxide/ 

formic  acid  278  (2053) 

-  5-(2-aryl-2-thionoethylidene)- 

2,^diaryl-4,5-dihydro-l,3,4- 
thiadiazoles  +  hydrogen  peroxide/ 
acetic  acid  95  (1924) 

-  bis(2-chloro-l,2-diphenyl- 

ethenyl]  sulfide  311 

-  carbonybted  dialkylthexyl- 

boranes  196 

-  /V,/V-dimethyl-C-tosyl-thio- 

formamide  507  (2346) 

-  hexamethylbenzene  +  30%  hydro¬ 

gen  peroxide/acetic  anhydride/ 
sulfuric  acid  195 

-  mercury(Il)  trifluoromethyl- 

sulfide  441  (2223) 

-  pentachloropyridine  hydrogen 

peroxide/acetic  or  trifluoro- 
aceticacid  451  (2263) 

-  reductones  182 

-  thioethers  507  (2348) 

-  2,3,3-trialkyl-3,6-dihydro- 

2tf-l,2-oxaborins  442  (2228) 

-  a,^unsaturated  aldehydes  and 

ketones  184 

with  Hypochlorous  Acid  Esters 

-  thioethers  -^  f-butyl  hypochlorite  117 

with  lodate 

-  2-substituted  p-benzohydroquinones 

+  arybmines  +  sodium  iodate 
(oxidative  amination)  89  (1906) 

with  lodobenzene  Dichloride 

-  thioethers  117 

with  Iron(HI)  Compounds 

-  2-bromocyclopentanone  ironfill) 

chloride  water  626 

-  1,2^3,4-tetrahydroisoquinolines  657 

with  Ketones/Base 

-  tetrakis(rec-alkoxy)-silanes  ket¬ 
ones  potassium  hydroxide  583  (2404) 

with  Lead/IV)  Acetate 

-r-  l-amino4,5,6,7,8,9-hexahydro- 

cyclooctatriazole  244 

-  1,2-dihydrazonoalkanes  244 

-  mercaptans  121 
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-  2,2,5,5-tetxaalkyltetrahydrO' 

1,3,4-thiadiazoles  113 

with  ManganeseflllJ  Compounds 

-  alkanab  l-alkenes  +  numgan- 
ese(lll)  acetate/oopperOI)  acetate  376 

-  mercaptans  manganeseOII) 

acetoacetate  210  (1997) 

with  Manganete(JV)  Oxide 

-  OE-anilinophenylacetonitriles  145  (1963) 

with  Mercuric  Oxide 

-  1,2-dihydrazonocycloalkanes  243 

with  Mercury(II)  Salts 

-  alkenes  mercuryQl)  acetate 

+  methanol  497  (2307) 

-  o-amino-ketones,  in  aqueous 

medium  499  (2314) 

with  Nitric  Acid 

-  adamantanone  374 

with  Nitrous  Acid  or  Nitrites 

-  reductiones  182 

with  Organic  Hydroperoxides 

-  sulfoxides  +  cumene  hydro¬ 
peroxide  508  (2351) 

with  Organic  Peroxoic  Acids 

-  2-acetyl-l-hydroxy-3-oxocyck>- 
hexene  phthalomonoperoxoic 

add  186 

-  1-alkenyl  alkyl  sulfides  benzo- 

peroxoicadd  321  (2083) 

-  S-aOcyl  thioacetates  hydrogen 

peroxide/acetic  acid  125 

-  1-alkynyl  methyl  sulfoxides  + 

3-chlorobenzoperoxoic  acid  117 

-  1-azido-l-phenylethylene  + 

benzoperoxoic  acid  296 

-  t-butylamine  +  3-chlorobenzo¬ 
peroxoic  add  273  (2032) 

-  /i^,Mdimethyl-C-tosyl-thio- 

formamide  -f  3-chlorobenzo¬ 
peroxoic  acid  507  (2346) 

-  AUV-dimethyl-C-tosyl-thio- 
formamide  peracetic  acid  507  (2346) 

-  1,3-dithiolanes  109 

-  2-methoxy-3-oxocycloalkenes 

phthalomonoperoxoic  acid  185 

-  3-oximino-pentose  and  -hexose 
derivatives  trifluoroacetic 
anhydridqfhydrogen  peroxide  100(1942) 

-  phenyl  dithiocarbonochloridate 

phthalomonoperoxoic  acid  287  (2054) 

-  9-thiabicyclo(3.3.1]nonane-t- 

peroxyacetic  acid  112 

-  thiobenzoyl  chloride  -f  phthalo¬ 
monoperoxoic  add  278  (205.4) 

with  Oxygen  or  Air 

-  7-azklocycloheptatriene  +  air 

(on  alumina)  422 

-  trialkylboranes  53  (1859) 

with  Ozone 

see  also:  Ozonization 

-  9-acctyl-4a-alkyl-2,3,4,4a-tetra- 

hydrocarbazole  580  (2394) 

with  Periodate  or  Periodic  Acid 

-  1-alkenyl  alkyl  sulfides 

sodium  periodate  117,  321  (2083) 

-  alkyl  aryl  sulfoxides  125 

-  azines  +  periodic  add/acetic 

acid  499  (2316) 

-  dialkyl  tartrates  +  paraperiodic  acid  544 

-  reductones  182 

-  A^,)V-dimethyl-Ctosyl-thio- 


formamide  sodium  meta¬ 
periodate  507  (2346) 

with  Permanganate 

-  alkenes  potassium  l>ermangan- 

ate/acetic  anhydride  323  (2094) 

-  stilbene  +  potassium  permangan- 

ate/acetic  anhydride  323  (2094) 

-  styrene  potassium  permangan¬ 
ate/acetic  anhydride  323  (2094) 

with  Peroxydisulfate 

-  l-aryl-4-ad-nitro-l-oxo-2- 

pentenes  aqueous  ammonium 
peroxydisulfate  90  (1907) 

with  Phosphine  Dihalides 

-  benzoins  triphenylphosphine 

dibromide  697 

with  Quinones 

-  l,3-dimethoxycarbonyl-l,3- 

dihydroisoindoles  tetrachloro- 
p-benzoquinone  589  (24111 

-  hydrodisqUtdes p-benzoquinone  111 
with  Silv^flJ  Compounds 

-  6-alky)-2-hydroxyietrahydro- 

pyrans  +  silver  nitrate  495  (2298) 

-  4^-butylphenols  +  silver  carbo¬ 
nate  on  Cebte  712  (2548) 

-  catechols  +  silver  carbonate 

on  CeKte  712  (2549) 

-  Offi  ;a’,  /}’-unsaturated  diols  + 

s^er  carbonate  89  (1905) 

with  Sulfur 

-  alkylidenetriphenylphosphor- 

anes  207  (1983) 

with  Sulfitr  Trioxide 

-  3,5-dialkylpyridines  +  oleum 

*  selenium  631 

with  ThaUium(lll)  Compounds 

-  alkanoic  acids  (linear  or  o- 
branched)  +  thallium(lll) 

acetate  326  (2103) 

-  alkenes  +  thallium(lll) 

niteate  497  (2306) 

-  alkynes thalliunKIll) 

nitrate  645  (2476) 

-  aryl  styryl  ketones  thallium(lll) 

nitrate  497  (2309) 

-  3-substituted  5-oxo-4,5- 

dihydropyrazoles  +  thalliumGII) 
nitrate  645  (2477) 

Oxidative  Ckmpling 
for  intermolecular  cyclizations,  refer 
to  Cyclodehydrogenation  (Intermolecular); 
for  intramolecular  cyclizations,  refer 
to  Cydodehydrogenation  (Intramolecular) 

-  C-C(jOupling 

using  Copper  or  Copper  Compounds  + 
Oxidizing  Agents 

-  1-alky  nes  71 

-  butyUithium  +  copper(I)  iodide/ 

tributylphosphine  +  oxygen  75 

-  copper  arylacetylenides iodine  71 

-  butylUthium  +  copper(l)  iodide 

+  oxygen  75 

-  2,2’-dilithiobiphenyl  +  coppeifll) 

chloride  75 

-  pentane-l,5-diyl  bis-| magnesium 
bromide]  copper(l)  iodide 

+  oxygen  75 

-  1-propenyllithium  copper(l) 

iodide/tributylphosphine  +  oxygen  75 

using  SUver(l)  Compounds 


-  4-methylphenols  +  silver  carbonate 

on  Celite  712  (2548) 

-  phenols  +  silver  carbonate  on 

CeUte  711  (2547) 

-  trialkylboranes  636  (2440) 

-  triarylboranes  636  (2440) 

-  N-NCoupUiv 
using  Alkyl  Hypolytes 

-  iVJVr-dialkylsulfamides  +  (1.) 

sodium  hydride,  (2.)  f-butyl 
hypochlorite  632 

-  0-0  Coiq>ling 

-  potassium  nitroalkanoates  + 

fluorine  586  (2417) 

2-Oxoalkylation 

-  C-(2-Oxoalkylation) 

Replacement  of  Hydrogen 

-  CH-acidic  compounds  +  3-bromo- 

2-(tetrahydropyran-2-yloxy)- 
propene  in  situ  709  (2540) 

-  5-(2-Oxoalkylation) 
of  bivalent  S-Functions 

-  thiolactams  +  1-bromoalkyl 

ketones  62  (1887) 

Ozomzation 

-  OzonizatkHi  of  C=C  Double  Btmds 

-  1-alkenes  581  (2399) 

-  cyclic  alkenes  581  (2399) 

-  2,5-dibenzylidenecyclopentanol  186 

-  long-chain  alkenoic  acid 

esters  581  (2399) 

-  Ozonolysis  of  C-0  Bonds 

-  aldehyde  dialkyl  acetals  714  (2555) 


Paterno-Biichi  Reaction 

-  cycloalkanones  +  dichloroketene  565 

-  diaryl  ketones  +  bicyclo[3.1.0J- 

hexenes  261 

Peptide  Coupling 

-  General 

-  use  of  coupling  reagents  453 

-  Activated  Adds -i-HjN- 
-CH(IfH)CO-0-qO  +H^N- 

-  anhydrides  of  AT-carboxyamino- 

adds  +  amino-adds  504  (2335) 

-COO  +  HtN- 

-  isothiocyanatoalkanoyl 

chlorides  +  amino-add  trimethylsUyl 
esters  100  (1943) 

-CO-O-Ar  +  H^N- 

-  )V-protected  amino-acid 
aryl  esters  +  amino-acids 

or  peptides  458,  459, 460 

-CO-0-C(NR)=^CHR  +  H^N- 

-  )V-protected  amino  acid  1-di- 

methylaminoethenyl  esters  + 
amino-acids  or  peptides  458 

-CO-0-C(NHR)=NR  +  H^N- 

-  AT-protected  amino-acid  0-(NJ<f’- 
disubstituted  amino-iminomethyl) 
derivatives  amino  adds  or 

peptides  454,  455, 456 

-  V-protected  amino  acids-0</V’^/V- 

disubstituted  amino-iminomeOiyl) 
derivatives  amino  adds  (or 
peptides)  in  the  presence  of 
AT-hydroxy  compounds  456,  457 

-CO-0-C(OR)=C<,+  H^N- 

-  A/'-protected  amino-add  anhydrides 

amino  acids  or  peptides  454,  455 
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-  TV-protected-amino-acid  1-ethoxy- 
ethenyl  esteis  amino-acids 

or  peptides  454 

-CO-O-CO-R(OR)  +  H^N- 

-  AT-protected  amino-acid  alkyl- 
carbonates  +  amino-acid  or 

peptide  esters  460 

-  ^-protected  amino  carboxylic 

diphenylacetic  anhydrides  + 
amino-acids  or  peptides  458 

-CO-0-C(R)=  C<.+H^N- 

-  AA-protected  amino-acid-1  alkenyl 
esters  +  amino-acids  or 

peptides  458,  459,  460 

-CO-OM  +  H^N- 

-  A^protected  a-aminoacyl- 

oxysilanes  +  O-protected 
amino-acids  463 

-CO-O-fRy  +HtN- 

-  linear  tetrapeptides  2-chloro- 
1,3,2-benzodioxaphosphole  + 
imidazole  +  triethyl 

phosphate  516  (2383) 

-  O-phosphonio  derivatives  of  N~ 
protected  amino-acids  +  amino- 

acids  or  peptides  126,  460, 461 

-  0-phosphonio  derivatives  of 
A/’-protected  amino-acids  +  O- 
protected  amino-acids  +  mercury- 

(11)  compounds  461,  462,  463 

-CO-O-R  +  H^N- 

-  amino  acid  esters  and  copper(Il) 

salts  463 

Mphthaloylglycine  2-pyridyl 

ester  +  glycine  ethyl  ester  452  (2269) 

-CO-SR  +  H^N- 

-  A^protected  thioglycine  S-i.2- 
pyridyl  ester  +  glycine  ethyl 

ester  452  (2269) 

-  Activated  Adds  +  X-NH- 
-CO-OM + RS-NH- 

-  A^-protected  amino-acid  copper(ll) 
salts  A^arylthioamino-acid 

esters  +  triphenylphosphine  461, 462 

- (XX)H  +  H,N- 

using  Bis\2-pyrkiyl] 

Disulfide  ITriphenylphosphine 
- general  scheme  111 

-  using  Phosphorous  Add  Esters! 
Imidazole 

-  linear  tetrapeptides  +  2-chloro- 
1,3,2-benzodioxaphosphole  + 
imidazole  triethyl 

phosphite  516  (2383) 

- (X)OH  +  HN(X)- 

using  Triphenyl  Phosphites! 

Imidazole 

-  )V-prOtected  amino  adds 

O-proteded  amino  acids  461 

Perkin  Reaction 

-  investigation  of  the  aldol  stage  263 

Peroxyester  Reaction 

see  also:  Acyloxylation 

-  C-acyloxylation  with  organic 

peroxy-esters  1 

Pfitzner-Moffat  Reaction 

-  general  scheme  and  mechanism  115 

Photochemical  Cydization  Reactions 

see:  Cycloaddition,  Cyclocondensa¬ 
tion,  Cyclodehydrogenation,  and  the 
resultant  Ring  Systems 


Photochemical  Substitution  Reactiont 
see  the  indi^dual  substitution  Reactions 
Piimer  Reaction 

-  c(-acylamino-nitriles  + 

mercaptans  622 

Protection  of  Functional  Groups 

-  '::c=o 

in  Aldehydes  and  Ketones 

-  by  conversion  to  the  S,S- 
ethylene  acetal  and  oxidation 

to  the  disulfone  109 

-  $OOH 
General 

-  esterification  with  2,4-dinitro- 

benzenesulfenyl  chloride  111 

in  Steroid  Alcohols 

-  G-tetrahydropyran-2-yl  deriva¬ 
tives:  alcohol  dihydro-4tf- 
pyran  (-•-  boron  trifluoride 

etherate)  81 

- CO-N<^ 

General 

-  the  4,4’-dimethoxybenzhydryl 
group  as  amide-protecting  group, 
introduction  and  cleavage  332  (2128) 

- CX)OH 

General 

-  conversion  to  the  sulfenyl  acylate 
with  2,4-dinitrobenzene- 
sulfenyl  chloride 

in  Amino-acids  and  Peptides 

-  esterification  with  chloro- 
trimethylsilane 

-  phthalimidomethyl  ester 
group,  cleavage  with  zinc/ 
acetic  acid 

-  ^CSH 
General 

- various  S-protecting  groups; 

use,  introduction,  and 
cleavage  104, 105 

in  Amino-acids  and  Peptides 

-  >NH 
General 

-  A^arylthiolation  with  2-nitro- 

benzenesulfenyl  chloride  111 

in  Amino-acids  and  Peptides 

-  AT-Boc-amino-acids 
from  amino-acids  and  1-r- 
butoxycarbonyl-4-dimethyl- 
amino-pyridinium  chloride  516  (2382) 

-  A^Boc-amino-acids  from  tetra- 
methylguanidinium  salts  of 
amino-acids  and  r-butoxy- 

carbonyl  azide  390  (2169) 

-  /V-(2-carboxy-3-nitrobenzoyl) 

derivatives  from  amino-acids 
and  3-nitrophthalic  anhy¬ 
dride  506  (2342) 

-  A'-(4-methoxybenzyloxycarbonyl) 
derivatives  from  amino-acids 

and  4-methoxybenzyloxy- 

carbonyl  azide  284  (2074) 

-  4-methoxybenzyloxycarbonyl 
group,  cleavage  with  formic 

acid  216  (2028) 

-  A7-(2-nitrophenylthio)  derivat¬ 

ives  from  amino-acids  and  2- 
nitrobenzenesulfenyl  thio¬ 
cyanate  (-•'  silver  nitrate)  284  (2076) 

-  Af-tosylamino  groups,  electro- 
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100  (1943) 
216  (2028) 


chemical  detosylation  452  (2270) 

-  A’-trichloroacetylamino-acids, 

deacylation  with  sodium  boro- 
hydride  516  (2381) 

-  A^-trifluoroacetylamino-acids, 

deacylation  with  sodium  boro- 
hydride  516  (2381) 

-  :::N-OH 

in  Hydroxylamines 

-  G-tritylhydroxylamine  from 
A7-hydroxyphthalimide  by  O- 
tritylation  and  hydrazinoly- 

sis  709  (2537) 

Rambeig-Bkcklund  Reaction 

-  benzyl  o-chlorobenzyl  sulfones 

(as  intermediates)  +  base  123 

-  l-bromo-9-thiabicyclo|3.3.1]- 

nonane  9,9-dioxide  +  sodium 
alkoxide  112 

-  prfm-alkyl  chloromethyl 

sulfones base  123 

Reduction  (except  Reductive 

cydization) 

-  Catalytic  Deoxygenation 

-  mono-deoxygenation  of  un¬ 

saturated  Wc-diols  in  the 
presence  of  bia-triphenylphosphine- 
palladium  dichloride  in  dimethyl- 
formamide  52  (1855) 

-  Catalytic  Hydrogenation  with 
Elemental  Hydrogen 

in  Heterogeneous  Phase 

-  2-acetoxy-9-azido-2,3-dihydro- 
1 ,4-methanonaphthalene/ 

palladium  290 

-  aldoximes/platinum  (-t-  chloro¬ 
form)  579  (2391) 

-  aldoximes/palladium-carbon 

(+  chloroform)  579  (2391) 

-  5-carboxy-3,4-dihydto-2#- 
pyrrolium  chlorides/platinum 

(IV)  oxide  155 

-  2-cyanomethyl-4-butanolide/ 

Raney-cobalt  (rearrangement)  167 

-  cyclotetracosa-1,1 3-diene cyclo- 
tetracosaene/potassium  on 
alumina 

-  4,8-dodecadien-12-olide/ 

palladium  on  charcoal  384 

-  A^hydroxyarenesulfonamides/ 

Raney  nickel 

-  o-hydroxyphenylacetonitriles/ 

Raney  nickel/sulfuric  add/ 
ethanol  498 

-  ketone  2,4-dinitrophenyt- 

hydrazones/palladium- 
carbon  705 

-  2-methoxy-3-oxocyclopentene/ 
palladium-carbon 

-  nitriles/palladium-carbon 

(+  chloroform)  579 

-  nitriles/platinum  (-*- chloro¬ 
form)  579 

-  A'-(3-nitrilopropyl)-lactams/ 

Raney  nickel  in  methanol/ 
ammonia 

-  nitroalkanes/palladium-carbon 

(+  chloroform)  579 

-  nitroalkanes/platinum  (+  chloro¬ 
form)  579 


134 

(2143) 

574 

(2313) 

(2523) 

626 

(2391) 

(2391) 

591 

(2391) 

(2391) 


-  p-nitIO-A^Bool^phenylalanine/ 

palladium  on  charcoal  100  (1944) 

-  organosulfui  compounds/ 

various  catalysts  132 

-  2-subttituted  1,2,3, 4-  and 

3,4,S,6-tetrahydropyridines/ 
pbtinumCIV)  oxide  ISS 

-  thiophenols/Raney  nickel  104 

in  Homogeneout  Phase 

-  alkenes/butyllithium/ 

cobalt  2-ethylhexanoate  SO  (184S) 

-  carboxylic  anhydrides/ 

octacarbonyldicobalt  644  (2472) 

-  Cbtal3rtic  Hydrogenation  using 
Hydi^n  Donors 

in  Heterogeneous  Phase 

-  nitrofluorenones  hydrazine 
hydrate/Raney  nickel  (reduction 

of  functional  groups)  192 

-  7-nitrosopyrrolo(  1 ,2-c  ]pyrim- 

idines  cyclohexene/pallad¬ 
ium-coal  440  (2220) 

-  Chemical  Deoxygenation 
using  Magnesium  Amalgam 

-  oxiranes  +  magnesium  amalgam/ 

magnesium  bromide  320  (2079) 

using  Phosphorus(IIl)  Compounds 

-  various  ^S*Oand  ^SO, 

compounds  132 

-  (Chemical  Reduction 
General 

-  a  comparison  of  methods  using 
lithium/amine  and  Birch  reduc¬ 


tion  systems  391 

with  Aluminium  Amalgam/Water 

-  methyl  2-oxoalkyl  sulfones  (OS 

cleavage)  123 

-  2roxoaIkyl  methyl  sulfoxides 

(C-S  cleavage)  1 16 

with  Aluminium  Hydride 

-  2-alky)-l,3,2*benzodioxaboroles 

(B-0  cleavage)  60  (1882) 

with  BeryWumlAmmonia 

-  dialkyl  sulfides  415 

with  Bonne  (Diborane) 

-  isatins  and  oxindoles  borane/ 

tetrahydrofuran  84 

with  Cakium/Ammonia 

-  D, 5-acetals  404 

-  5,5-acetals  40S 

with  Complex  Aluminum  Hydrides 

-  with  alkoxyaluminum  hydrides  217 

-  acenaphthylene  lithium 

alaiute/diethylene  glycol  233 

-  3-acylcyclopropenes  Uthium 
alanate/aluminum  chloride  637  (2444) 

-  aldehydes  +  various  alkoxy¬ 
aluminum  hydrides  220 

-  alkoxychlorosilanes  bthium  tri- 

f-butoxyaluminum  hydride  233 

-  alkyl  halides  *  alkoxyaluminum 

hydrides  231 

-  2-a]kyl-l,3,2-benzodioxaboroles 

*  lithium  alanate  60  (1882) 

-  5-alkyl  thiocarboxylates  + 
lithium  alanate/aluminum 

chloride  106 

-  2-aminocarbony)-2,3-diaryl-2/f- 

azirines  +  sodium  bis|2-methoxy- 
ethoxyl-aluminum  hydride  569 

-  arylglyoxal  5-methyl  l-(0,5- 


semiacetals)  +  lithium  alanate  117 

-  aryl  halides  alkoxyaluminium 

hydrides  231 

-  )V-benzylphthalimide  lithium 

alanate  231 

-  A^-benzylphthaUmide sodium 

bis(  2-methoxyethoxy  Haluminum 
hydride  231,328  (2112) 

-  carboxamides  +  alkoxyaluminum 

hydrides  229 

-  carboxylic  acid  chlorides  + 

alkoxyaluminum  hydrides  227 

-  carboxylic  acid  esters  alkoxy¬ 
aluminum  hydrides  226 

-  carboxylic  adds  alkoxy¬ 
aluminum  hydrides  226 

-  carboxylic  anhydrides  alkoxy¬ 
aluminum  hydrides  226 

-  cinnolines  lithium  tri-t-butoxy- 

aluminum  hydride  233 

-  conjugated  diynes  various 

lithium  alkoxyaluminum  hydrides  220 

-  cycloalkanones  bthium 

aluminum  hydride  222 

-  cycloalkanones  +  various 

alkoxyaluminum  hydrides  222 

-  4,5-dichlorocarbony)- 
cydohexenes  -*■  bthium 

alanate  501  (2322) 

-  2,6-dichloro-9-thiabicyclo> 

|3.3.1)nonane  -f  Uthium 

alaiute  112 

-  2,4-dihydroxybenzophenone 

+  sodium  bis(2-methoxy- 
ethoxyl-aluminum  hydride  220 

-  /V^-dimethylcyclohexane- 

carboxamide  Uthium  tri- 
ethoxyaluminum  hydride  229 

-  4,8a-dimethyl-4,4’-epoxy- 
decahydroazulene  Uthium 

alanate  523 

-  4,5-dimethyl-2-oxo-l,3-dithiol- 
ane  Uthium  alanate  (reductive 

ring  cleavage)  102 

-  disulfides  -*■  alkoxaluminum 

hydrides  233 

-  3-ethoxycarbonylcyclo- 

propenes  lithium  tHamtel 
aluminum  chloride  637  (2444) 

-  ethyl  4-hydroxybenzoate 

sodium  bis(2'methoxyethoxy)- 
aluminum  hydride  226 

-  (ff-fenchone  +  Uthium  trimethoxy- 

aluminum  hydride  221 

-  o-halonitriles  Uthium 

alanate  (ring  closure)  93  (1917) 

-  halosilaneS  sodium  bia(2- 
methoxyethoxyl-nluminum 

hydride  233 

-  AT-hydroxyarenesulfonamides 

Uthium  alanate  574 

-  3-hydroxy-2-oxo-l,2-dihydro- 

indoles  +  Uthium  alanate  495  (2300) 

-  3-hydroxy-2-oxo-H2-oxo- 

alkyO-2,3KUhydroindoles  493  (2293) 

-  imides -1- sodium  bis(2-methoxy- 

ethoxyhahiminum  hydride  229 

-  2-(3-indolyl)-glyoxylamide 

Uthium  alanate/ahiminum 
chloride  475 

-  ketones  +  various  alkoxy¬ 


aluminum  hydrides  220 

-  lactams  +  alkoxyaluminum 

hydrides  229 

-  lactones  +  alkoxyaluminum 

hydrides  227 

-  d-methylbenzonitrile  sodium 

triethoxyaluminum  hydride  231 

-  2-methylphenyl  dialkylborinates 

+  Uthium  alanate  721  (2583) 

-  nitriles  alkoxyaluminum 

hydrides  231 

-  nitroarenes  +  sodium  bis(2- 
methoxyethoxyj-aluminum 

hydride  232 

-  4-nitrobenzoyl  chloride  + 

Uthium  tri-f-butoxyaluminum 
hydride  229 

-  nitro  compounds  alkoxy^ 

aluminum  hydrides  232 

-  oximes  aUcoxyaluminum 

hydrides  232 

-  oximes -t- bthium  alanate  232 

-  oxiranes  +  alkoxyaluminum 

hydrides  232 

-  2-oxoalkyl  methyl  sulfoxides 

+  Uthium  alanate  117 

-  4-oxo-l,4-4ihydropyridines 
Uthium  triethoxyaluminum 

hydride  450  (2259) 

-  2-pentene-5-lactams  +  bthium 

alanate/aluminum  chloride  231 

-  phenyl  isocyar*-'«te  +  Uthium 

alanate  232 

-  phenyloxirane -t- Uthium  tri-t- 

butoxyaluminum  hydride  232 

-  pyridine  A^oxides  +  bthium 

alanate  232 

-  pyridine /V-oxides -t- sodium 

bis|  2-methoxyethoxy  )-aIuminum 
hydride  232 

-  quinones  alkoxyaluminum 

hydrides  232 

-  steroid  ketones,  stereospecific 

reduction  with  alkoxyaluminum 
hydrides  224 

-  steroid  ring-A  lactones 

Uthium  tri-t-butoxyaluminum 
hydride  225 

-  trimethylacetonitrile  +  bthium 

triethoxyaluminum  hydride  231 

with  Complex  Borohydrides 

-  2-alkoxycarbonyl-3-oxo-2,3- 

dihydroindoles  sodium 
borohydride  510  (2362) 

-  l-alkyl-l-chloro-2-nitro- 
socyclohexanes  sodium 
borohydride,  in  isopropanol/ 

water  52  (1854) 

-  2-alkylcyclohexanone  oximes 

sodium  borohydride  *  aqueous 
sodium  hydroxide  52  (1854) 

-  2-alkyl-5,6^ihydro-4fl^l,3- 
oxazines  sodium  boro- 

deuteride  336, 337 

-  2-alkyl-5,6-dihydro4^-l,3- 

oxazines  sodium  boro¬ 
hydride  336,  337,  338,  339 

-  2-alkyl-3,4-dimethyl-l,3- 

thiazoUum  salts  sodium 
borohydride  436  (2203) 

-  2-aminocarbonyl-2, 3-diary l-2£f- 
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azirines  +  potassium  boro- 

hydride  569 

-  2-aininocarbonyl-2,3Kliaiyl-2tf- 

azirines  +  sodium  borohydride  569 

-  5>amino-2,4,7-trichlorofluorenone 

sodium  borohydride  192 

-  3-aryl>2*benzylaminocarbonyl> 

2tf-azirines  +  sodium  borohydride  570 

-  2>azidobenzamides  490  (2281) 

-  3-benzoyl-2-oxo-2/(-benzo- 

thiapyran  +  sodium  borohydride  161 

-  cyclic  dicarboxyhc  anhydrides 

sodium  borohydride  723  (2591) 

-  l,c>>diacetoxymercurio-2,(u>-l)- 
dihydroxy-pentane,  -octane,  and 
-decane  sodium  borohydride 
(reductive  demercuration)  86  (1894) 

-  1,3-diacyloxyacetone  sodium 

borohydride  326  (2101) 

-  dialkyl  1-oxoalkanephosphonates 

sodium  borohydride  211  (2001) 

-  heterocyclic  6-chloroenamines 

sodium  borohydride  (1,6- 
cycUzation)  152 

-  nitrobenzenes  +  sodium  boro¬ 
hydride  {+  cobalt(II)  chloride) 

(N-N  coupling)  88  (1900) 

-  i-nitro-2-nitryk)xyalkanes  + 

sodium  borohydride  638  (2449) 

-  orientalinone  +  sodium 

borohydride  664 

-  2-pyrone  +  sodium  boro¬ 
hydride  440  (2219) 

-  sulfoxides  +  sodium  boro¬ 
hydride  +  cobaltai)  chloride  210  (1999) 

-  Af-trifluoroacetylamino-acids 

sodium  borohydride  516  (2381) 
with  Complex  Metal  Hydrides,  General 

-  bicyclic  ketones,  stereospecific 

reduction  223 

-  A’-trichloroacetylammo-acids 

sodium  borohydride  516  (2381) 
with  Dichloroaluminum  Hydride 

-  phenyloxirane  232 

with  l,2~Dihydroxytetraphenylethane 

-  vic-diketones  and  quinones 

in  high-boiling  solvents  (reduc¬ 
tion  by  the  diphenylhydroxy- 
methyl  radical)  55  (1864) 

with  Hydrazine 

-  l-benzoyloxy-4a,5-epoxy-8a- 
methyl-6-oxodecahydronaphthalene 

-i-  hydrazine/acetic  acid  522 

Mfith  Hydrazine /Sodium  (or  Potassium) 
Hydroxide  (Huang-Minlon) 

-  8-(2-furyl)-8-oxooctanoic  acid  467 

with  Hydrogen  Iodide 

-  arenesulfonyl  chlorides  109 

-  nitroarenes  53  (1858) 

with  Hydrogen  Sulfide  or  Inorganic 

Suites 

-  dinitrobiphenyls  +  sodium  hydro¬ 
gen  sulTide/methanol  209  (1992) 

with  Hydroxymethanesulfinates 

-  arylglyoxal  ^S-methyl  l-(0,S-semi- 

acetals)  sodium  hydroxy- 
methanesulfinate  (Rongalit®)  117 

with  Lithium/ Alcohol/ Alky lamin 

-  arenes  408 

with  Uthium/Alcohol/Ammonia 

-  0,0-acetals  404 


- 

aliphatic  carboxylic  acids 

408,  409 

- 

anthracene 

397 

— 

arylamines 

407 

- 

benzo(b]furans 

413,414 

— 

dialkyl  ketones 

410,411 

- 

1 7-ethyl-3-0-methylestradiol 

402 

— 

indoles 

414,  315 

- 

methoxybenzenes 

403 

- 

methoxynaphthalenes 

402 

- 

methoxytetralins 

401,402 

- 

phenob 

406 

- 

quinolines 

414,415 

— 

steroid  ketones 

410,411 

- 

unsaturated  steroid  derivatives  403, 404 

with  Lithium/Alkylamines 

- 

0,0-acetab 

403, 404 

- 

0,5-acetals 

404 

- 

5,5-acetals 

405 

- 

aliphatic  carboxylic  acids 

408,  409 

- 

1-alkenyl  sulfides 

415 

- 

alkyl  aryl  ketones 

412 

- 

alkyl  aryl  sulfides 

415 

- 

alkyl  aryl  sulfides  (reductive 

cleavage) 

112 

— 

alkyl  aryl  sulfones 

415 

- 

alkylbenzenes 

394 

- 

alkynes 

397 

- 

arenecarboxylic  arids 

408 

- 

arenes 

408 

- 

arylamines 

407,  414 

- 

2-ary  lethanols 

406 

- 

aryl  (hereroaryl)  carbinols 

413 

- 

biphenyl 

397 

— 

carbazoles 

415 

- 

carboxylic  acid  esters 

409 

— 

cholestenes 

400 

- 

dialkyl  ketones 

411,412 

- 

dialkyl  sulfides 

415 

- 

dialkyl  sulfones 

415 

- 

ferrocene 

397 

_ 

furans 

413 

- 

imines 

412 

- 

isoquinolines 

414 

- 

julolidine 

414 

- 

methoxybenzenes  401, 402,  403 

- 

methoxynaphthalenes 

402 

- 

naphthalene 

393 

— 

nitriles 

410 

- 

nitroarenes 

408 

- 

norbornadiene 

400 

- 

oxiranes 

413 

- 

phenanthrene 

397 

- 

phenols 

406 

- 

steroid  epoxides 

413 

- 

sulfones 

(C-S  cleavage) 

124 

- 

thioethers  (C-S  cleavage) 

112 

- 

ai,0-unsaturated  alcohols 

405 

with  Lithium/Ammonia 

- 

1-alkenyl  sulfides 

415 

- 

aryl  ketones 

637 (2443) 

- 

carboxylic  acid  esters 

409 

- 

dialkyl  sulfides 

415 

- 

l-ethoxycarbonyl-2-methoxy 

- 

methoxycycloaUcenes 

716 (2564) 

- 

ethyl  3-methoxymethoxy-2- 

butenoate 

716  (2564) 

- 

indoles 

414,415 

- 

3-methoxymethoxy-2- 

alkenoic  acids 

277  (2051) 

with  Magnesium/ Alcohol /Ammonia 


-  arenecarboxamides  410 

-  carboxylic  acid  esters  409 

with  Metal  Carbonyls 

-  arenesulfonyl  chlorides  +  hexa- 

carbonylmolybdenum  in  tetra- 
methylurea  109 

by  Metallation-Solvolysis 

-  diphenylacetylene  +  (1.)  lithium, 

(2,)  methanol  706  (2527) 

with  Hiosphorous  Acid  Esters 

-  benzophenone  +  (1.)  diethyl 

phosphite,  (2.)  base  707  (2531) 

with  Potassium/Alcohol/Ammonia 

-  alkyl  aryl  ketones  412 

-  phenob  406 

with  Sodium/Acetic  Acid/Ammonia 


- 

aliphatic  carboxamides 

409 

with  Sodium/Alcohol/Ammonia 

- 

f7,t>-acetab 

404 

- 

0,5-acetals 

404 

- 

aliphatic  carboxamides 

409 

- 

alkenes 

399 

- 

anthracene 

397 

- 

arenecarboxylic  acids 

408 

arenecarboxamides 

410 

- 

arenes 

391 

- 

arylamines 

407 

- 

aryl  carbinols 

405,  406 

- 

aryl  (heteroaryl)  carbinob 

413 

- 

1-arylpyrroles 

407 

- 

benzo[b  ]thiophenes 

414 

— 

carbazoles 

415 

- 

carboxylic  acid  esters 

409 

- 

2-cyclopropyl-l-pentene 

400 

- 

1 7-ethyl-3-0-methylestradiol 

403 

- 

fluorene<9-spiro-l>-2-methyl- 

cyclopropane 

401 

— 

imines 

412 

- 

indoles 

415 

- 

isoquinolines 

414 

- 

( 2.2  Imetacy  clophane 

396 

- 

methoxybenzene 

401,  403 

- 

methoxynaphthalenes 

401,  402 

- 

methoxytetralins 

401, 402 

- 

nitriles 

410 

- 

nitroarenes 

408 

- 

oxiranes 

412,413 

- 

phenanthrene 

397 

- 

phenob 

406 

- 

steroid  epoxides 

412,413 

- 

steroid  ketones 

412,413 

- 

thiophene 

414 

- 

a,d-unsaturated  alcohob 

405 

- 

unsaturated  steroid  derivatives 

403, 404 

with  Sodium/Ammonia 

— 

0,0-acetab 

404 

- 

0,5- ace  tab 

404 

- 

5,5-acetals 

405 

- 

1-alkenyl  sulfides 

415 

- 

alkynes 

397 

- 

arylcarbinob 

405 

— 

aziridines 

413 

- 

1,2,7-cycloundecatriene  (selective 

1,2  reduction) 

612 

- 

dialkyl  sulfides 

415 

— 

nitroarenes 

408 

- 

non-terminal  b>-tetrahydropyran- 

2-yloxyalkynes 

567 

- 

norbornadiene 

400 

- 

oxiranes 

412,413 

with  Sodium/t-Butanol/HMPT 
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707  (2531) 
435  (2197) 


580  (2393) 
lone  192 


-  alkenes  704  (2519) 

-  1-hexene  399 

-  norbornene  400 

wi'rA  Stannana 

-  benzenediazonium  tetrafluoro- 
boiates  tiibutylstannane  705  (2524) 

with  SuJfunted  Borohydrida 
- geiWral  procedure  527 

-  aldehydes  528,529,532 

-  alkyl  aryl  ketones  528,  532 

-  aromatic  nitriles  528 

-  carboxylic  acid  derivatives  532 

-  cycloalkanones  528,  530,  532 

-  nitroalkanes  529 

-  nitroarenes  528,  706  (2528) 

-  oximes  529 

-  oxiranes  529,  532 

-  steroid  ketones  530,  532 

-  a,0-unsaturated  cyclic  ketones  530,  532 
with  Thiophotphorous  Add  Etten 

-  benzophenone  +  (1.)  0,0~ 
diethyl  phosphorothioate, 

(2.)  base  707  (2531) 

with  Thiourea  Dioxide 

-  ketones  435  (2197) 

with  Ttnflll  Compoundt 

-  aroyl  cyanides  tin(II) 

chloride  580  (2393) 

-  5-nitro-2,4,7-trichlorofluorenone  192 

with  TriaikykOanes 

-  acyl  fluorides  502  (2327) 

-  benzenediazonium  tetra- 
fluoroborates  +  triethylsilane  705  (2524) 

with  Trichiorotikine 

-  Uctones  434  (2192) 

with  ZincIProtic  Syttenu 

-  5,7-dialkoxy-4-formylcoumarins 

+  zinc/acetic  acid  (rearrange¬ 
ment)  157 

-  Wodiketones  +  zinc/aqueous 

dimethylformamide  643  (2466) 

-  epoxides  +  zinc/copper/ 

ethanol  704  (2522) 

-  ethyl  3-niethylsulflnyl-4- 
oxoalkanoates  +  zinc/acetic 

acid  (OS  cleavage)  117 

-  nitrosamines  +  zinc  +  aqueous- 

ethanoUc  ammonia  ammonium 
carbonate  97  (1897) 

-  2-oxoalkyl  methyl  sulfoxides 

zinc/acid  (C-S  cleavage)  1 16 

Two-Stage  Reduction  of  Carbonyl 
Compoundt  via  Hydrazonet  (Wolff- 
Kitlmer  Reduction) 

-  4-acyl-2-alkylthiocarbonyl- 

pyrroles  447  (2249) 

-  Electrochemical  Reduction 

-  aliphatic  carboxamides  87  (1898),  410 

-  alkylarylnitrosamines  322  (2089) 

-  alkylbenzenes  394,  396 

-  benzene  393 

-  2-bromo-l,3-thiazole  484 

-  dialkyl  ketones  411,412 

-  diaUcylnitrosamines  322  (2089) 

-  u>-phenylalkenes  400 

-  3-phenylpropene  400 

-  A^tosylamino-adds,  reductive 

detosyUtion  452  (2270) 

-  A^tosylpeptides,  reductive 

detosylation  452  (2270) 

-  Microbiological  Redaction 


of  C=C  Double  Bonds 

-  of  rii^  A  double  bonds  in 

steroid  ketones  with  PenidlUum 
deumbent  212  (2006) 

Reductive  Coupling 

-  CCCoupH^ 

using  Alkali  Metal  Amides 

-  alkyl  carboxylates  having  an 
H-atom  at  C-2  +  lithium 
cyclohexylisopropylamide  277  (2050) 

using  Copper  or  Copper  Compounds 

-  bromoarenes  bromoarenes 

+  copper/copperfl)  iodide  496  (2304) 

-  iodoarenes  iodarenes  -*■ 

copper/copper(I)  iodide  496  (2304) 

-  l-iodopojyfluoroalkanes  + 

copper  +  1-bromo-l-alkenes  637  (2445) 
using  Hydrogen  Iodide  or  Inorganic 
Iodides 

-  3-chloro-2-oxo-4-phenyl-l,3- 
dihydrobenzolclfurans  + 

sodium  iodide  509  (2358) 

using  Zinc 

-  ocbromo-ketones  +  dichloro- 

methyl  methyl  ether  +  zinc  383  (2139) 

-  N,N-Couplir« 

using  Complex  Metal  Hydrides 

-  nitrobenzenes  +  sodium  boro- 

hydride  cobaltdl)  chloride  88  (1900) 

-  M  Coupling 
Thermal  Coupling 

-  trichloromethanesulfenyl  bromide 

in  high-boiling  solvents  (+  potassium 
fluoride)  310 

-  Si-<H  Coupling 
using  Alkali  Metals 

-  trialkylsilanes  +  lithium/ 

HMPT  508  (2354) 

-  trialkylsilanes  sodium/ 

HMPT  508  (2354) 

Reductive  Cyclization,  Methods 

-  Cydization  of  Acylamino  Compounds 
by  Catalytic  Hydrogenation 

-  7-acylamino-(l,2,5]oxadiazolo 
( 3,4^  Ipyrimidines/palladium- 

carbon  +  hydrogen  724  (2597) 

using  ZincIProtic  Systems 

-  7-acylamino-[l,2,5]oxadiazolo> 
[3,4^]pyrimidines  +  zinc/ 

acetic  acid  724  (2597) 

-  Cyclization  of  Halo  Compounds 
by  Reduction  with  Metal  Carbonyls 

-  6-bromo-4-hexenyl  6-bromo- 
4-hexenoate  tetracarbonyl- 

nickel  384  (2143) 

-  cyclization  Halo-iutriles 
using  Complex  Metal  Hydrides 

-  ot-halo-nitriles  +  lithium 

alanate  93  (1917) 

-  Cyclization  of  Hydroxy  Compounds 
by  Catalytic  Hydrogenation 

-  2<2-hydroxybenzylidene)-4- 
butanolides,  platinum(IV)  oxide  168 

-  Cydizatkm  of  Imino-ketones 
by  Catalytic  Hydrogenation 

-  4-(3-oxoalkyl>l,2-oxazoles/ 

palladium  on  carbon  332  (2125) 

-  Cydization  of  Nitro  (jompounds 
by  Catalytic  Hydrogenation 

-  2-(<»-methoxy-2-nitrobenzylidene)- 


4-butanolides,  palladium  on 

carbon  166, 168 

-  2-(2-nitrobenzylidene)-4- 

butanolide,  palladium  168 

vdth  Complex  Metal  Hydrides 

-  2,2’-dinitrobiphenyl  +  sodium 

bis(  2-methoxyethoxy]-aluminum 
hydride  232 

-  Cydization  of  Oximes 
using  Zinc/Protic  Systems 

-  5-oximino-4-phenyl-l-hexyne 

zinc/acetic  add  445  (2240) 

-  Cycloaddition -t- Reduction 
using  Complex  Metal  Hydrides 

-  3-ethytl-l2-(3-indolyl)-ethyl)- 

pyridinium  bromide  +  lithium 
tri-r-butoxyaluminum  hydride  233 

Reductive  Cydization,  Typ« 

The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming 
the  new  ring.  Whether  or  not  these 
atoms  themselves  form  part  of  a  ring 
system  is  not  recorded  here. 

-  1,3-Cyclization 

-C,N- 

-  C-N  Ring  Closure 

-  orhalo-nitriles  +  lithium  alanate93  (1917) 

-  l,S-Cyclizatkm 

-C,N,- 

N-C-N-C-C 

-  C-N  Ring  Cloture 

-  7-acylamino-[l,2,5]oxadiazolo 

[  3,4^]*pyrimidines/palladium- 
carbon  or  zino-acetic  add  724  (2597) 

-C^N- 

-  C-N  Ring  Closure 

-  5-oximino-4-phenyl-l-hexyne 

+  zinc/acetic  add  445  (2240) 

-  1,6-Cyclization 

-C,N,  - 

N-N-C-C-C-C 

-  N-N  Ring  Closure 

-  2,2’-dinitrobiphenyl  +  sodium 
bis(  2-methoxyethoxy  )- 

aluminum  hydride  232 

-C,N- 

-  C-N  Ring  Closure 

-  2-(at-methoxy-2-nitrobenzylidene)- 
4-butanolides  +  hydrogen/ 

palladium  166, 168 

-  2-(2-nitrobenzylidene)-4- 
butanolide  +  hydrogen/ 

palladium  168 

-  4-(3-oxoalkyl)-l,2-oxazoles  + 

hydrogen/palladium  332  (2125) 

-C,0- 

-  C-O  Ring  Closure 

-  2-(2-hydrocybenzylidene)-4- 
butanoUdes  +  hydrogen/platinum 

aV)  oxide  168 

-  i,12-Cydization 

-c„o- 

-  C-C  Ring  Closure 

-  6-bromo-4-hexenyl  6-bromo-4- 
hexenoate  +  tetracarbonyl- 

nickel  384  (2143) 

Reformatsky  Reaction 

-  with  Acetals 

-  aldehyde  dialkyl  acetals  +  1- 
ethoxycarbonylalkylzinc 

bromides  (+  acetyl  chloride)  275  (2044) 


1 
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-  with  Aldehydes  and  Ketones 

-  2-alkybeleno-benzaldehyde  and 

-acetophenone  +  ethyl  bromo- 
acetate  +  zinc  214  (2017) 

-  2-alkylthio-benzaldehyde  and 

-acetophenone  +  ethyl  bromo- 
acetate  zinc  214  (2017) 

-  with  Dichloiomethyl  Ethers 

-  alkyl  1-biomoalkyl  ketones  + 

zinc  dichloiomethyl  methyl 
ether  383  (2139) 

-  with  a,a-Dihak>  Ethers 

-  o-bromo-ketones  dichloiomethyl 

methyl  ether  +  zinc  383  (2 1 39) 

-  with  Nitrones 

-  alkyl  2-bromoalkanoates  +  benz- 

aldehyde  methylnitrones 
+  zinc  147  (1971) 

Resolution  of  Optical  Isomers 

-  Optically  Active  Carboxylic  Acids 
using  Brucine 

-  4,6-bis(2-carboxybenzoyloxy)- 

nonane  200 

Ring-Contraction  Reactions 
The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming  the 
new  ring.  Whether  or  not  these  atoms 
themselves  form  part  of  a  ring  system 
is  not  recorded  here. 

-  General 

-  C„N^C„.,N 

-  2-chloroalkanelactams  (C,  *C„) 

(-*-  potassium  t-butoxide)  -*  cyclic 
TV-alkyl-o-aminocarboxylic 
acids  100  (1941) 

-  5-*^3  Ring  Atoms 

—  C,  — 

-  C^O-CO 

-  2-amino-3-ethoxycarbonyl4,5- 
dihydrofurans,  irradiation  429  (2174) 

585  (2412) 

-  6-+S  Ring  Atoms 

-C,OS- 

S-O-CCC 

-  C^N^S-Nt+O 

-  2tf-l,2,3-benzothiadiazine  1,1* 

dioxide  +  chlorine  653  (2506) 

-C^N- 

-  C^NS-S 

-  2,3,5,6-tetraphenyl-4#-l,4- 

thiazine  1,1-dioxide,  thermal 
elimination  of  sulfur  dioxide  311 

-  C,-C 

-  cyclohexene  +  thallium(lll) 

nitrate  497  (2306)  - 

-  7-»5  Ring  Atoms 

-C,N, - 

NN-C-OC 

-  C,Nt  -  2C 

-  l,2-bis(trifluoromethyl]-3,7-dioxo- 
hraahydro-l,2-diazepine,  photo¬ 
chemical  decarbonylation  444  (2237) 

-  7-*6  Ring  Atoms 

-C,N- 

-  C.AT-C 

-  2-chlorohexanelactam  -*■  piperidine- 

2-caiboxylic  acid  100  (1941) 

-c. - 

-  CtB-B 

-  2-alkylidene-l-hydroxyborepanes 

+  iodine  557 


-  C,  -C 

-  cycloheptatriene  -♦  benzyl  ketones 
(via  Friedel-Crafts  acylation)  54  (1861) 

-  cycloheptene  +  thallium(Ill) 

nitrate  497  (2306)  - 

-  heptachlorotiopylium  tetra- 

chloroaluminate  +  phenol  554 

-  8-»6  Ring  Atoms 

-C,N,  - 

NNCCCC 

-  C^N't  -.2  C 

-  1,2-bisl  trifluoromethy  11-3,8- 

dioxooctahy  dro- 1 , 2-diazocine, 
photochemical  decarbonyla¬ 
tion  444  (2237) 

-  9r*7  Ring  Atoms 

-C,N- 

-  C-,N-C 

-  2-chloroheptanelactam  -*■  hexa- 

hydroazepine- 2-car  boxylic 
acid  100  (1941) 

-  9-4  Ring  Atoms 

-C,N- 

-  C,N-C 

-  2-chlorooctanelactam  -*■  octahydro- 

azocine-2-carboxylic  acid  100(1941) 

-  10-4  Ring  Atoms 

-C,N- 

-  CfN-C 

-  2-chlorononanelactam  -*  octahydro- 

azonine-2-carboxylic  acid  100(1941) 

-  1 1->^10  Ripg  Atoms 

-C,N- 

-  C,^N-C 

-  2-chlorodecanelactam  -»  decahydro- 

azecine-2'carboxylic  acid  100  (1941) 

Ring-Enlargement  Ri^tions 
The  brutto  formulas  given  under  this 
heading  refer  to  the  atoms  forming  the 
new  ring.  Whether  or  not  these  atoms 
themselves  form  part  of  a  ring  system 
is  not  recorded  here. 

-  General 

-  C|| 

-  cycloalicenes  (C,  -  C,)  +  dihalo- 
carbenes  [gvm-dihalo-bicyclic 
compounds]  +  morpholine  86  (1896) 


-  Bicyclo(2.2.1  ]  -*■  Bicydol  3.2.1  jSystems 

-c.-c.- 

-  Cg-C,  +  c 

-  norbornene  +  dihalocarbenes  485 

-  3-»4  Ring  Atoms 

-Cg- 

-  c, +c 

-  3-acylcyclopropenes  +  lithium 
alanate/aluminum  chloride  637  (2444) 

-  3-ethoxycaibonylcyclopropenes 
+  lithium  alanate/aluminum 

chloride  637  (2444) 

-  3r*S  Ring  Atoms 

-  C,NO  - 

O-N-C-C-C 

-  C,+NO 

-  cyclopropenones  +  hydroxyl- 


—  CgO,  — 

o-c-o-c-c 

-  c^o+co 

-  2-acyl-2-cyanooxiranes,  thermal 

rearrangement  387  (2157) 


-CgN- 

-  C^+CN 

-  3-alkylideneaminocyclopropenes, 

thermal  rearrangement  688 

-  3-cyanotriphenylcyclopropene  + 

phenyllithium  690 

-C4O- 

-  C^  +  CX) 

-  3-acetyl-3-methylcyclopropene, 

thermal  rearrangement  688 

-  3-chlorocarbonyl-l,2-diphenyl- 
cyclopropene  +  diphenylcadmium  690 

-  cyclopropene-3-carboxylic  acids 

thermal  rearrangement  688 

-  2,3,4,5-tetr^henylnorcaratriene- 

7,7-dicaTboxylic  acid  and  esters, 
thermal  rearrangement  688 

-c, - 

Cj  +  Cj 

-  3-ary  Icy  clopropenes,  thermal  re¬ 
arrangement  688 

-  3-ethenyl-l,2,3-triphenylcyclopro- 

pene,  thermal  rearrangement  688 

-  1,2,3-triphenylcyclopropene 

-i-  platinum(ll)  catalysts  688 

-  4-+5  Ring  Atoms 

-  C,SO  - 

O-S-C-C-C 

-  c,s+o 

-  thiete  1,1-dioxides,  thermal 

rearrangement  62  (1888) 

-  4-*6  Ring  Atoms 

-CgOSSi,  - 

OS-CSirC-Si 

-  +SO 

-  l,l,3,3-tetramethyl-l,3- 

disiletane  sulfiu  dioxide  386  (2153) 
-CgOSSi- 

O-S-CC-C-Si 

-  C^Si  +  SO 

-  1,1-disubstituted  siletanes  + 

sulfur  dioxide  386  (2153) 

-CgO- 

-  C^+CO 

-  l-acyl-l,2-dihydrocyclobutabenz- 

enes,  thermal  rearrangement  389  (2166) 

-  5-*6  Ring  Atoms 

-C,N.  - 

N-N-N-C-C-C 

-  CtN^  +N 

-  2-aminoindazoles  +  lead(lV) 

aceUte  655  (2515) 

NC-N-CNC 

-  C,N,+N 

-  2,4,5-triarylimidazoles  + 

ammonium  acetate  -1-  oxygen 
(-•-irradiation)  62(1890) 

-  C«BO  - 

OB-C-CC-C 

-  C^O  +  B 

-  2-lithiofuran  -•■  trialkylbor- 

anes  442  (2228) 

-  C4NO  - 

O-N-C-CCC 

-  C^O  +  N 

-  7a-hydroxy-3-methyl-2-oxo- 

2,4,5,6,7,7a-hexahydrobenzo- 
|h]fuian -•- hydroxylamine  153 

O-CN-C-CC 

-  CtO  +  CN 


8S6 


-  3-isocyano2-oxotetrahydro- 

furan  sodium  methoxide  156 

-C*N, - 

N-N-C-C-CC 

- 

-  7t-hydroxy-3-inethyl-2-oxo- 
2,4,S,6,7,7a-hexahydiobenzo*^ 

|6)funui  hydrazine  153 

-C,N- 

-  C^O  +  C+N-0 

-  5-acetyl-2-(8-inethoxy-8- 

oxooctyI>-fuTan  potassium 
hydroxide  ammonia  467 

-  C,+C 

-  orientalinol  and  related 

alkaloids,  dienol-benzene 
rearrangement  664, 665 

-  5-»7  Ring  Atoms 

-C,N- 

-  CtN+C^ 

-  34ubstituted  2tf>azirines  +  3,4- 

diphenyl-  or  tetraphenyl- 
cyclopentadienones  150  (1981) 

-  6^7  Ring  Atoms 

-C,B- 

-  CfB  +  C 

-  Hl-bromo-l-alkenyl)- 

borinanes  sodium  hydroxide  557 

-c,- 

-  c,  +c 

-  cyclohexanone  -*  cycloheptanone 

(3  steps)  54  (1863) 

-  7-»B  Ri^  Atoms 

-C,N- 

-  C^+N 

-  5-azido-5/(-dibenzo|u,'d|cyclo- 

heptenes,  irradiation  389  (2167) 

-C, - 

-  C^+C 

-  5-chloromethylene-10,ll-dihydro- 

5//-dibenzo(«:d)cycloheptene  * 
phenyllithium  242 

-  8-^9  Ring  Atoms 

-c. - 

-  C^+C 

-  bromomethylenecyclooctane 

potassium  r-butoxide  242 

Ring-Traiuformation  Reactions  of 
Bi-  and  Polycyciic  Systenu 

-  Bicyclo(1.1.01Systems-»Cyclo-4 
Systems 

-C4- 

-  Thermal  Transformation 

-  cyclobutenes  689 

-  Bicyclo(2.1.0lSystenis-«' Cyclo-5 
Systems 

-  Thermal  Transformation 

-  cyclopentadiencs  683,  684 

-  Bicyclof 2.2.1) Systems-*' 

5,6-Systems  (fus^) 

-C,-C,N,0- 

CJO-C-N-N-S^ 

-  Thermal  Transformation 

-  2,3-diacyl-2,3-diazabicyclo. 

12.11  lhept-2-enes  512  (2369) 

-  Bicyclollli)-*’Tetracycio- 
llll.Cr‘,0*’')  Systems 

-  C,-C,-C4-C40  - 

-  Photochemical  Transformation 


-  7-oxabicyclo(  2.2.1  Jhepta- 

dienes  514  (2375) 

-  Bicyclo|112]-*Bicyclo|3.11] 

Sy^ms 

-C.-C. - 

-  Chemical  Transformation 

-  9,10-dihydro-9,10-ethanoanthra- 

cene  +  chlorine  291 

-  9,10-dihydro-9,10-ethenoanthra- 

cene  lead(IV)  acetate  azides  291 

-  Bicyclo|3.1.0]  -*  Cyclo-6  Systems 

-C4N, 

NNOC-CC 

-  Thermal  Transformation 

-  dihydropyridazines  685 

-c.- 

-  (Chemical  Transformation 

-  o-pinene  +  hydrogen  bromide/ 

di-f-butyl  peroxide  50  (1 84 7) 

-  ^pinene  +  hydrogen  bromide/ 

di-t-butyl  peroxide  50(1847) 

-  Bicyclo|3.11  ]  -*  Cyclo-7  Systems 

-c,- 

-  Chemical  Transformation 

-  2,7-dihydrotropones 

-  Bicyclo[4. 1 .0 J  -*  Cyclo-7  Systems 

-  Chemical  Transformation 

-  3,4-dibromo-l,6-dimeth- 
oxy  carbony  lbicyclo(4. 1 .0]- 

heptane  DBN  594 

-  7,7-dimethylthiobicyclo[4.1.01 
heptane  +  aqueous  formic 

acid  582  (2403) 

-  Thermal  Transformation 

-  2,7-dihydrotropones 

-  Bicyclo[4.11)-*Tticyclo(3.3.1.0*>*) 
Systems 

—  Cj-CiS-CgS  — 

-  Photochemical  Transformation 

-  9-thiabicyclo|4.2.1)nona-2,4,7- 

triene  386  (2151) 

-  Bicycloi4.1 1  ]  -*  Tticyclo|4. 1 .0.0*  ) 
Systems 

—  C,-C|— Cj  — 

-  Thermal  Transformation 

-  tricyclo[4.1.0.0*>*]  heptanes  676 

-  Bicyclo(8.1.0]-*(^clo-ll-Systeni8 

-  (Chemical  Transformation 

-  1 1,1 1-dibromobicycloi  8.1.0]* 

undeo-6-ene  +  methyllithium  612 

-  3,5-Fulvene  Systems  -*  6,6-System 
(fused) 

-C.-C.- 

-  Thermal  Transformation 

naphthalenes  687, 689 

-  Spiro|2.4]  Systems  -*  5,6-Systenis 
(fused) 

-c.-c. - 

-  Photochemical  Transformation 

-  l-phenylcyclopentadiene<5-^iro-3>- 

cyclopropenes  688 

-  S^iroi3.4)  Systems  -*  Cyck>-6  Systems 

~  ^1  ~ 

-  Thermal  Tramformation 

-  cyclopentane(spiro-2>-3,3- 

dimethyl4-oxooxetane  565 

-  Spiro!  341  S)r8tems-r 
C^lo-6  Ssrstems 


-c.- 

-  Thermal  Transformation 

-  cyclohexane(spiro-2>-3,3- 

dimethyl4-oxooxetane  565 

-  Spiiol 3.6 1  Systems-*' 

(Vclo-7-^stenis 

~  ^7  “ 

-  Thermal  Transformation 

-  cycloheptane<spiro-2>-3,3- 

dimethyl-4-oxooxetane  565 

-  Sphol 4.7 1  Systems-* 

Cydc^  Systems 

-C,- 

-  Thermal  Transformation 

-  cyclooctane<spiro-2>-3,3- 

dimethyl-4-oxooxetane  565 

-  3,3-S3rstenis  (coupled)  -*  Cyclo-6 
Systenu 


-c. - 

-  Thermal  Transformation 

-  3,3’-bi-cyclopropenyl  derivatives  682 

-  3,8-Sjrstenu  (Aued)  -* 
Tticyclo|3.3.1.0***]  Systems 

—  Cf-CgS-CyS  — 

-  Photochemical  Transformation 

-  9-thiabicyclo{6.1.0]nona- 
14,6-triene,  by  irradiation  386  (2151) 

-  6,6-Systenu  (fused) -* 

Bicydol  3.3.1)  Systems 

-C.-C. - 

-  Chemical  Transformation 

-  3-oxo-2-ox»steroids  +  lithium 
tri-f-butoxyaluminum  hydride  225 

-  6,6-Systenu  (Aiaed) -* 

10-Ring  S3^nu 

“  ^i#  “ 

-  ChendcaL  Transformation 

-  8a-hydroxy-4-mesyk>xy-4a-methyl- 
1,13,4, 4a,5,6,8a-octahydro- 
nqphthalene  +  potassium  t- 

butoxide  522, 523 

-  5-mesyloxy-4a-niethyl-2-oxo- 
1 3,4,4a,5,6,7,8-octahydro- 
naphthalene  (1.)  borane, 

(1)  base  521 

-  6,6-Systenu  (fused) -*  5, 7-Systenu 

-c.-c,- 

-  Photochemical  Transformation 

-  santonin  518 

-  Tetracyclo(110.0***.0***]  Systenu 
-►  Cyclo-6  Systems 


-c, - 

-  Thermal  Transformation 

-  benzene 

-  p-benzoquinone 


681  683 
681  683 


-  Tetracyclo(12.1.0*>*.0*>*]-* 

Cyclo-7  Systenu 

-C4O- 

-  Thermal  Transformation 

-  7-oxatetracyclo{12.1.0*’*.0*’*)- 

heptanes  514  (2375) 

-  Tricyclol3.11.0*>*) -*  Tetracyclo- 
[3.11.0**’.(1*>‘ )  Systenu 

-  Thermal  Transformation 


-  tetracyclo[3.2.1.0*>’.0*>‘ joctanes  682 

-  Tricydo{6.11.0*>*lSystenu-*  6-Ring 
Systems 

-C,-C,  - 

-  Chemical  Transformation 

-  l,9-dioxo-4-methyl-l,2,3,4,5,6,7,8- 

octahydro-4,7-methanoazulene  +  so¬ 
dium  methoxide  519 
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-  8-(l-methyIpyrrolidino)-9-oxodeca- 
hydro-4,7-methanoazulene  +  (1.) 

base,  (2.)  acid  519 

Silylation 

-  C-Silylatk>n 
Additive  Silylation 

-  3-(4-chk>roinethylphenyl)- 

propene  +  trichlorosilane  443  (2230) 
Replacement  of  Hydrogen 

-  1-dialkylaininoptopynes  + 

(1.)  butyllithium,  (2.)  chloro- 
trimethylsilane  707  (2532) 

-  lithioformaldehyde  dithioacetals 

+  chlorothmethylsilane  647  (2483) 
Replacement  of  Other  Substituents 

-  bis[diazoethoxycaibonylmethyl]- 
mercury  bis(triinethylsilyl]  sulfide  358 

-  ethyl  o-hthiodiazoacetate  + 

chlorotrimethylsilane  357 

-  trimethylsilylation  of  lithium 

aminoacetylenides  with  chlorotri¬ 
methylsilane  60  (1881) 

-  fV-Silylatk>n 

Replacement  of  Other  Substituents 

-  pynolylthallium(I)  chloro¬ 
trimethylsilane  448  (2250) 

Simmons-Smith  Reaction 

-  modification:  addition  of  alkene  to 
the  reactant  prepared  from  zinc  dust, 
copper(I)  halide,  and  diiodomethane 

in  ether  320  (2080) 

Staiuiylation 

-  C-Stannylatk>n 
Replacement  of  Hydrogen 

-  ethyl  diazoacetate  +  amino- 

trialkylstannanes  356 

-  ethyl  diazoacetate  *  dialkyl- 

diaminostannanes  356 

Replacement  of  Other  Metals 

-  arylmagnesium  halides 

chlorotrimethylstannane  709  (2539) 

-  bisldiazoethoxycarbonylmethyl]- 
mercury  +  bis[trialkyl(aryl)- 

stannyl]  sulfides  358 

-  ethyl  oclithiodiazoacetate  chloro- 

tributylstannane  357 

Stereoisomerization 

-  ds/trans  Isomerization  of  Oleflnic 
(impounds 

Photochemical  Isomerization 

-  (Z)-2-benzylidene-4- 

butanolide  169 

-  (Z)-4-benzylidene-5-oxo-2- 

phenyl-4,5^ihydro-l,3-oxazole  169 

Thermal  Isomerization 

-  (£>2-benzylidene-4-butanolide  169 

-  (£>4-benzylidene-5-oxo-2- 

phenyl-4,5-dihydro-l,3-oxazole  169 

-  Epimerization 
Chemical  Epimerization 

-  episulfldes  potassium  thio¬ 
cyanate  627 

Thermal  (w  Catalytic)  Epimerization 

-  30-azido-2-oxocholestane,  on 

silica  gel  297 

-  sugars,  in  hot  aqueous  molybdic 

acid  332  (2127) 

Stereoapecific  Syntheses 
see  also:  Asymmetric  Synthesis 
Individual  stereospecific  syntheses  are 
not  indexed  under  this  heading;  instead 


refer  to  the  Compound  Classes  or  Reac¬ 
tions  Types  involved. 

Stevens  Rearrangement 

-  Rearrangement  of  Sulfonhim  Salts 

-  dibenzylmethylsulfonium  tetra- 
fluoroborates  sodium  hydride  1 20 

Sulfide  Contraction 
see:  Desulfurization 
Sulfonation 

-  C-Sulfonation 
Replacement  of  Halogen 

-  2-chloroalkanenitriles  +  sodium 

sulfite  649  (2491) 

Sulfonylation 

-  C-Sulfonylation 
Additive  Sulfonylation 

-  l-alkene$  +  hydroxymethane- 

sulfinic  acid  508  (2352) 

-  alkynes  +  sulfonyl  chlorides  + 

copperfil)  chloride  649  (2490) 

Reductive  Sulfonylation 

-  acrylic  acid  derivatives  sulfur 

dioxide  +  formic  acid  +  tri- 
ethylamine  720  (2580) 

Replacement  of  Hydrogen 

-  arenes tosyl  perchlorate  122 

-  l-aryl-  and  l.l-diaryl-l-alkenes 

*  benzenesulfonyl  chlorides  + 
copper(II)  chloride  +  tri- 
ethylamine  272  (2031) 

-  1-piperidino-l-butene  + 
sulfonyl  chlorides  +  tri- 

ethylamine  1 24 

-  Af-Sulfonylation 
Replacement  of  Hydrogen 

-  alkylamines  sulfiuyl  chloride  576 

-  N,N’-dialkybulfamides,  thermal 

decomposition  576 

-  O-Sulfonylation 
Replacement  of  Hydrogen 

-  alcohols  +  methanesulfonyl 

chloride  +  triethylamine  720  (2578) 

-  5-Sulfonylation 
Replacement  of  Other  Substituents 

-  dialkyl  sulfides  +  sodium 
methanesulfinate  +  silver 

nitrate  586  (2410) 

Sulfurization 

-  Additive  Sulfurization 
using  Sutfuryl  Chloride 

-  dimethyl  acetylenedicarboxy- 

late  506  (2341) 

-  Sulfurization  involving  C-N 
Cleavage 

using  Hydmgen  Sulfide 

-  S-alkyl  o-acylamino-thiocarbox- 

imidates  623 

uting  Inorganic  Sulfides 

-  l-(3-aryl-3-oxopropenyl)- 
pyridinium  chlorides  +  sodium 

sumde  325  (2098) 

-  Snlfiirization  involving  C-0 
Cleavage 

using  Thiourea 

-  epoxides  627 

-  Sulfurization  of  dubonyl  Groups 
usiitg  Inorganic  Sulfides 

-  tetrasubstituted  ureas  +  phosphor- 

us(V)  sulfide  647  (2484) 

-  Sulfiiration  of  CH  Groups 
using  Disulfur  DihaUdes 


-  2,6-di-t-butylphenol  +  distilfur 

dichloride  +  iron  624 

-  2,6-di-t-butylphenol  +  sulfur 

dichloride  +  iron  624 

-  iV-Sulfurization  of  Amines 

using  Hydrogen  Sulfide lOxidizing  Agents 

-  alkylamines  +  hydrogen  sulfide 

+  bromine  507  (2350) 

Sulfur/Oxygen  Exchange 

-  Thiocarbonyl  Compounds 

-  thiocarboxamides  dimethyl 

sulfoxide  437  (2207) 

-  thiocarboxamides  +  trimethyl- 
oxonium  tetrafiuoroborate  585  (2415) 

-  thioureas  -i-  dimethyl 

sulfoxide  437  (2207) 

Thiocyatution 

-  C-Thiocyaiution 
Replacement  of  Other  Substituents 

-  arylthallium  bis-trifluoro- 

acetates  potassium  thio¬ 
cyanate  U.V.  irradiation  38 

C-TMolation 

Replacement  of  Hydrogen 

-  1-alkynes  +  (1.)  butyllithium  + 

(2.)  sulfur  103 

Replacement  of  Other  Substituents 

-  1-chloroalkanes  +  sodium  trithio- 

carbonate  (+  acidic  hydrolysis)  102 

Thiomethylation 

-  C-Thioniethylation 
Replacement  of  Hydrogen 

-  acylthiomethylation  of  CH- 
acidic  compounds  with  S- 
piperidinomethyl  thiocarboxy- 

lates  58  (1875) 

-  TV-Thiomethylation 
Replacement  of  Hydrogen 

-  acylthiomethylation  of  benz- 

enesulfonamide  with  S-piperidino- 
methyl  thiocarboxylates  58  (1875) 

llffeneau-Dentjanov  Rearrangement 

-  of  1-aminomethylcyclohexanol 

using  nitrous  acid  54  (1863) 

Transacetalization 

-  Transacetalization  of  5,iS- 
Acetab 

with  TYiethylorthoformate 

-  aldehyde  S,5-dimethyl  acetal 

5-oxides  +  triethyl  ortho¬ 
formate  88  (1901) 

Transamination 

-  2-amino- 1-cyanocyclopentene 

+  dialkylamines  326  (2102) 

-  2,5-diarylamino-p-benzo- 

quinones  primary  amines  89  (1904) 

Transesterification 

-  Carboxylic  Acid  Esters 
using  Alcohols  or  Phenols 
- using  alcohols  in  alkaline 

medium  276  (2046) 

- with  alcohols  in  the  presence 

of  carbon  dioxide  644  (2473) 

-  selective  transesterification  of 
the  1-exo  ester  group  in  7,7- 
dimethoxycarbonylbicyclo- 
(4.1.0]heptane  using  r-butanol/ 
potassium  r-butoxide/molecular 

sieves  49 
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-  stereoselective  mono-trans- 
esterification  of  dimethyl 
bicyck>l  4. 1 .0]heptane-7,7- 
dicarboxylates  with  r-butanol 


-  Phoaphoric  Add  Eaten 
using  AlcohoU  or  Phenols 

-  alkyl  2-chlDromethyl-4-nitro- 
phenyl  phosphates  +  alcohols 


or  phenols 


721 (2582) 


Valence  Isomerization 

Photochemical  Isomerization 

-  bilcydohexen-l-ylj  (+  acetyl- 
naphthalene) 

-  l,4;2,3-bis(polymethylene)- 
cyclobutenes  (-*■  triphenylene) 

-  1.2.3.4.4a,4b.S.6.7.8-decahydro- 
biphenylene 

Vilsnieier  Reaction 

-  of  dihydropyrroles,  using 


phosphorus  oxybromide/ 
dimethylamine 


387  (2156) 


Wittig-Homer  Reaction 
see:  Carbonyl  Oleflnation 
Wittig  Reac^n 
see:  Carbonyl  Oleflnation 
Wolff-Kishiier  Reduction 
see:  Reduction 


r 
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INDEX  OF  SPECIAL  REAGENTS 


Acetyl  Hypohalites 

-  Acetyl  H)rpobioinite 
Uk  as  Brominating  Agent 

-  yi^-bromination  of  carboxamides 

and  imides  325  (2100) 

-  Acetyl  Hypoiodite 
Use  as  lodinating  Agent 

-  )V-iodination  of  succinimide  325  (2100) 
ADcoxyaluminum  Hydrides 

Preparation 

-  general  remarks  218 

Use  as  Reducing  Agents 

- survey  217 

-  4-0X0- 1,4-dihydropyridines  + 
lithium  triethoxyaluminum 

hydride  450  (2259) 

Alkyl  Hypofhiorites 

-  Trifluoromethyl  Hypofluorite 
Use  as  Fbiorinating  Anget 

-  C-fluorination  of  cytosine  and 

derivatives  452  (2267) 

Alkyl  Sulfites 

-  Methyl  Sulfite 

Use  as  0-Methylating  Agent 

-  esterification  of  penicilliunine  130 

Alkyl  Sulfofluoridates 

Preparation 

-  from  alkyl  sulfates  and  fluoro- 

sulfuricacid  131 

Use 

-  as  alkylating  agent  131 

2-Azido-3-ethyl-  1,3-benzothiazolium 
Tetrafluoroborate 

Use 

-  as  reagent  for  diazo-group  transfer  367 

Benzenephosphonic  Acid  Dichloride 
Use  as  Chlorinating  Agent 

-  OH/Cl  exchange  in  2-hydroxypyri- 
dines  (2-oxo-l,2-dihydropyridines) 

149  (1980) 

Use  in  Condensation  Reactions 

-  as  activating  agent  in  the  fwmation 
of  carboxamides  (or  carboxylic 
acid  hydrazides)  from  sodium  carb- 
oxylates  and  amines  (or  hydrazines) 

60  (1880) 

Benzenesulfenyl  CMwides 

-  2,4-Dinitro4>enzenesulfenyl  Chloride 
Preparation 

-  from  2,4-dinitrochlorobenzene, 

benzylmercqitan,  and  sulfuryl 
chloride  111 

Use  as  0-Sulfenylating  Agent 

-  for  0-protection  of  hydroxy  com¬ 
pounds  and  carboxylic  acids  111 

-  2-Nitrobenzenesulfenyl  (Chloride 
Use  as  N-Sulfenylating  Agent 

-  for  protection  of  amino  groups  111 

MBenzoylimidazole 

Use  as  Acylating  Agent 

-  as  0-acylating  agent  83 

Baizpiiucol 

see:  i,2-Dihydroxytetraphenylethane 

Bis[hexafliioro-2-phenyl-2-piopyk>xy]- 

diphenylsulfttnne 


Use 

-  as  dehydrating  agent  for  alcohols 

320  (2077) 

Bis[2-pyridyl]  Disulfide 
Use  as  Hydrogen  Acceptor 

-  in  amide  formation  and  peptide 

synthesis  (in  combination  with 
triphenylphosphine)  111 

Bis[triphenylphosphine]-palladium 

Dichloride 

Use  as  Deoxygenation  Catalyst 

-  for  the  deoxygenation  of  vic-diols 

in  dimethylformamide  52  (1855) 

f-Butoxycarbonyl  Azide 
Preparation 

- from  r-butanol  and  (1.)  carbonyl 

chloride,  (2.)  tetramethylguanidinium 
azide  718  (2572) 

Use 

-  for  )V-t-butoxycarbonylation  390  (2169) 


C^bodiimides 

-  General 

Use  as  Dehydrating  Agents 

-  in  peptide  coupling  455 

Use  as  Dehydrosulfurizing  Agents 

-  in  esterification  reactions 

(-COOH  +  HS-C^)  106 

-  DkyckAexylcarbo^mide 
Use  as  Dehydrating  Agent 

-  in  peptide  coupling  455 

-  esterifications  of  )V-protected 

-  amino-acids  with  pyridine  332  (2126) 

-  esterifications  of  sulfinic  acid$507(2347) 
Use  as  Dehydrosulfurizing  Agent 

-  in  condensations  of  the  type 

-NH2+S-=C<  108 

Chiral  Reagents 

-  Catalysts  with  diiral  Ligands 
Hydrogenation  Catalysts 

-  l,5-hexadiene-rhodium-cA7afphos- 
phine  complexes,  hydrogenation  of 
2-acylamino-2-alkenoic  acids  390  (2170) 

-  Chiral  Additives  in  Asymmetric 
Syntheses 

Chiral  orAminocarboxylic  Acids 

-  cyclization  of  y-branched  6 -dike- 
tones  with  perchloric  acid  in  the 
presence  of  chiral  o-aminocarboxy- 

lic  acids  54  (1860) 

l-Chlorobenzotriazole 
Use  as  Chlorinating  Agent 

-  C-chlorination  of  carbazoles  430  (2178) 

-  a-chlorination  of  dialkyl-  and 

alkyl  aryl  sulfoxides  259 

U«  as  Oxidizing  Agent 

-  S-oxidation  of  thioethers  117 

1-Chloro-  l-ethoxyethylene 

Use 

-  as  coupling  reagent  in  peptide  syn¬ 
thesis  453 

Coupling  Reagents  for  Peptide 
Synthesis 

-  General 

- survey  453 


See:  l,5-Diazabicyclo[4.3.0]non-5- 
ene 

l,5-Diazabicyclo(4.3.0|non-S-ene  DBN) 


Preparation 

-  from  4-butanelactam  and 

acrylonitrile  591 

Use  as  Dehydrohalogenating  Agent 
- survey  591 

-  as  dehydrobrominating  agent  50  (1846) 

Various  Applications 

-  elimination  of  nitroso  groups  596 

-  elimination  of  sulfonyloxy  groups  595 

l,4-Diazabicyclo(2.2.2)octane 

Use 

-  as  dequaternization  reagent  702 

l,8-Diazabicyclo|S.4.0  |undec-7-ene 

(DBU) 

Use  as  Dehydrohalogenating  Agent 
- survey  591 


Dibromocyanuric  Add  (1,3-Dibromo- 
2,4,6-trioxohexahydro-l,3,5-triazine) 

Use  as  Brominating  Agent 

-  nuclear  bromination  of  alkylpyr- 

idines  449  (2258) 

2,3-Dichloro-4,5-dicyano-p  benzo- 
quinone  (DD<^ 

Use  as  Oxidizing  Agent 

-  oxidative  cyclization  of  2-(2- 

alkenyl)-phenols  726  (2601) 

Dichloro-phen)rlphosphine  Oxid 

see:  Benzenephosphonic  Acid  Dichloride 

Dicyclohexylcarbodiimide 

see:  Carbodiimides 

Dihydio-4/f-pyran 

Use  as  O-Protecting  Agent 

-  for  protection  of  alcoholic  hydroxy 

groups  81 

l,2-Dihydtox3rtetraplienylethane 

Use 

-  as  source  of  diphenylhydroxymethyl 

radicals  55  (1864) 

/KJV-Dimethylmethaniminium  Trifluoro- 
acetate 
Preparation 

- from  trimethylamine  oxide  and 

trifluoroacetic  anhydride  274  (2037) 

Use  as  Aminomethylating  Agent 

- for  steroid  ketones  274  (2037) 

Dimediy*  Sulfoxide 

-  Use  rs  Oxidizing  Agent 
General 

-  selection  of  representative  reac¬ 
tion  types  1 15 

Dimethyl  Sulfoxide  without  Additives 

-  a' -oxidation  of  o-bromocyclo- 

alkanones  185 

Dimethyl  Sulfoxide  I  Boron  Trifluoride 

-  oxidative  cleavage  of  oxiranes  1 84 

-  Use  for  S/O  Exchange 

-  thioureas  +  dimethyl  sulfoxide  + 

acids  or  boron  trifluoride  437  (2207) 

-  Use  of  the  Sodio  Derivative  (Dim- 
qrlsodium)  as  a  Base 

General 

-  various  applications  115 

-  Use  as  Solvent 

-  general  aspects  114 
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Diimylaodiuin 

Kc:  Dimethyl  Sulfoxide  (Use  of  the 
Sodio  Dnivative  as  a  Base) 
2,4-Dinitrobeiizeiiesulfenyl  Chloiide 
aee:  Benzenesulfenyl  Chlorides 
l,3-Diphen3rIbenzo[c]fuian 
Ute  as  Trapping  Agent 

-  for  unstable  cycloalkynes  238 

Diphenylketene 

Use 

-  as  coupling  reagent  in  peptide 

synthesis  458 

Diphenylketene  4-Methylphenyliniine 
Use 

-  as  coupling  reagent  in  peptide 

synthesis  45  7 

Dipyridine-ChromiumfVD  Oxide 
Use  as  Oxidising  Agent 

-  for  alcohols  55  (1866) 

2,2*-Dip)nidiyl  Disulfide 

Use 

-  as  coupling  reagent  in  peptide 

synthesis  463 

EEDQ 

see:  2-Ethoxy-l-ethoxycarbonyl-l,2- 
dihydroquinoline 
Emulstfiers 

-  Otyltrimethylaminium  CSiloride 
Use 

-  in  the  reaction  of  chloroform  with 

aqueous  sodium  hydroxide  317 

Ethoxyacetylene 

Use 

-  as  coupling  reagent  in  peptide 

synthesis  454 

2-Ethoxy-l-ethoxycarbonyl-l^- 
dihydroqoinoline  (EED(2) 

Use 

-  as  coupling  reagent  in  peptide 

synthesis  460 

MHalosuccinimides 

-  General 

Use  as  Oxidising  Agent 

-  in  the  oxidative  solvolysis  of  2-sub- 

stituted  1,3-dithianes  108 

-  MBromosucdiiimide 
Use  as  Brominating  Agent 

-  vuvalkoxybromination  of  alkenes 

with  A^-bromosuccinimide/aloohols  483 

-  21-bromination  of  pregnene  deriva¬ 
tives  711  (2546) 

Use  as  Oxidising  Agent 

-  dehydrogenation  of  condensed  di- 

hydrofuran  derivatives  165,168 

-  for  S-oxidation  oi  5-alkyI  thio- 

carboxylates  106 

-  A^ChkMOsucctnimide 
Use  as  Chlorinating  Agent 

-  21-chlorination  of  pregnene 

derivatives  711  (2546) 

Hydiofenation  Catalysts 

-  Genesal 

-  for  hydrogenation  of  oiganosulfur 

compounds  132 

Hydrogen  Feroxide 
Use  as  Oxidising  Agent 

-  30%  hydrogen  peroxide,  a  method 

for  increasing  the  oxidizing  effec¬ 
tiveness  195 

1-Hydroxybenzotrtazole 

Use 


-  as  additive  to  dicyclohexylcarbodi- 

imide  in  peptide  coupling  456 

3-Hydroxy-4oxo-3,4-dihydro- 

1,2,3-benzotriazine 

Use 

-  as  additive  to  dicylcohexylcarbo- 

diimide  in  peptide  coupling  456 

yV-H]rdroxysuccinimide 

Use 

-  as  additive  to  dicyclohexylcarbo- 

diimkle  in  peptide  coupling  456 

lodobenzene  Dkhlorkle 
Use  as  Chlorinating  Agent 

-  l,4-dihydro-l,4-methanonaphtha- 

lene  (-•- irradiation)  291 

Use  as  Oxidising  Agent 

-  iS-oxidation  of  thioethers  117 

lodosobenzene  Diacetate/Trimethyl- 

sflyl  Azide 
Use 

- survey  of  preparative  applications  30 1 

-  reaction  with  dkenes  301 


Lead(IV)  Acetate  Azides 
Generation 

-  from  lead(lV)  acetate  and  tri- 

methylsilyl  azide  286 

Use 

-  survey  of  preparative  application  285 

-  as  azidation  reagents  285 

-  reaction  with  alkenes  287 

-  reaction  with  alkynes  293 


Mercury(U)  4-Dq>henylphosphuK>- 

benzenesulfonate 

Use 

-  as  coupling  reagent  in  peptide 

synthesis  463 

Metal  Acetylacetonates 

-  IroiKIII)  Aoetylacetonate 
Use  in  Degradation  Reactions 

-  hydrodecyanation  of  nitriles  in  the 

presence  of  sodium  431  (2182) 

Methanesulfonic  Anhydride 
Ifeparation 

-  various  methods  126 

Use  in  Esterifications 

-  carboxylic  acid  +  (1.)  methane¬ 
sulfonic  anhydride  +  (2.)  alcohol  126 

Use  as  C-Sulfonylating  Agent 

-  arenes  126 

Use  as  OSulfonylating  Agent 

-  carbohy^ates  126 

5-MethykUbenzofiitanium  Tetrafluoro- 
bmate 

Preparation 

-  from  2’-methoxybiphenyl-2-diazo- 
nium  tetrafluoroborate,  thermally 

432  (2185) 

Use  as  Methylating  Agent 

-  G^methylation  of  cyclic  ethers 

432  (2185) 

-  O-methylation  of  sulfoxides  432  (2185) 

-  S-methylation  of  5-heterocyclic 

compounds  432  (2195) 

-  7V-methylation  of  nitriles  432  (2185) 

-  7V-methylation  of pyridines  432  (2185) 

-  N  methylation  of  tertiary 

amines  432  (2185) 


W-Methy)-7V,Ar'-<Ucych>hexylcaibo- 

diimidhim  Iodide 

Use  as  lodinating  Agent 

-  alcohols,  OH/J  exchange  488  (llTi) 

Molecular  Sieves 

Use 

-  as  condensation  catalyst  58  (1873) 

-  in  acetalization  reactions  419 

-  in  transesterification  reactions 

49,276  (2046) 

2-Nitrobenzenesulfenyl  Thiocyaiute 
Preparation 

-  from  2-nitrobenzenesulfenyl  chlor¬ 
ide  and  potassium  thiocyanate 

284  (2076) 

1,2-Oxazolium  Salts  and  Relatives 
Use  as  Coupling  Reagents  in  Peptide 
Synthesis 

-  2-alkyl-4,5,6,7-tetrahydro-l,2- 
benzoxazolium  tetrafluoroborates  460 

-  2-f-butyl-5-methyl-l,2-oxazolium 

perchlorate  459 

-  2-ethy)-l,2-benzooxazolium  tetra¬ 
fluoroborate  459 

-  2-ethyl-7-hydroxy-l,2-benzoxazo- 

lium  tetrafluorolxjrate  459 

-  2-ethyl-5-(3-sulfophenyl)-l,2-oxa- 
zolium  betaine  (Woodward’s 

reagent  K)  459 

-  2-methyl-5-phenyl-l,2-oxazolium 

methyl  sulfate  458 

Pentachlorophenol 

Use 

-  as  additive  to  dicyclohexylcarbo- 

diimide  in  peptide  coupling  456 

Peroxy-esters 

see:  Carboperoxoic  Acid  Esters 
Fhenylsulfiu  Trifluoride 
Preparation 

-  from  diphenyl  disulfide  and  silver(ll) 

fluoride  110 

2-Nitrobenzenesulfenyl  Thio¬ 
cyanate 

Use  as  Sulfenylating  Agent 

-  as  reagent  for  introduction  of  the 
A(-protecting  2-nitrophenylthio 

group  284  (2076) 

Use  as  formating  Agent 

-  0/F  exchange  in  carbonyl  com¬ 
pounds  110 

-  0/F  exchange  in  carboxylic  acids  1 10 

Fhosphoniiun  Salts 

-  To^loxyphosphonhim  Tosylates 
Generation  in  situ 

-  'tosyloxytris(diinethylamino|-phos- 

phonium  tosylate  460 

Use  as  Coupling  Reagents  in  Peptide 
Synthesis 

-  tosyloxy-tris(dimethylamino)-phos- 

phonium  tosylate  460 

-  Trihalometh^phof|riionium  Halides 
Generation  in  situ 

-  from  phosphines  and  tetrahalo- 

methanes  461 

-  trihalomethyltris(4-methylhexa- 

hydropyrazinol-pho^honium  hali¬ 
des  from  the  corresponding  phos¬ 
phorus  triamide  and  tetrahalo* 
methanes  461 
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Use  as  Coupling  Reagents  in  Peptide 
Synthesis 

-  tributyltrihalomethylphosphonium 

halides  461 

-  tiihalomethyltiiphenylphosphonium 

halides  461 

-  trihaloinethyltrisl4-inethylhexahydro- 
pyrazinoj-phosphonium  halides  461 

Photphoric  Hexaalkyltriainides 

-  Vhosphoric  Hexamethyltriamide  (HMPD 

Use 

-  HMPT  +  tosic  anhydride  as  coupl¬ 
ing  reagent  in  peptide  synthesis  460 

Fhocphoronitrile  Dichkwide,  (PNQ2)3 

Use  as  Condensing  Agent 

-  in  esteriTication  reactions  (-COOH  + 

HS-C5)  106 

Phosphorous  Hexaalkyltriainides 

-  Phoqihorous  Hexaethyltriamide 

Use  as  Desulfurizing  Agent 

-  cyclic  5-alkyl  thiosulfonates  121 

Polyphosphoric  Acid  Ethyl  Ester  (PPEE) 

Preparation 

-  P3.4  polyphosphoric  acid  ethyl  ester 

from  polyphosphoric  acid  and 
ethanol  98  (1934) 

Use  as  Condensing  Agent 

-  in  cyclocondensations  98  (1934) 

Potassium  Hexacyanoferrate(III) 

Use  asAminating  Agent 

-  dialkyl  ketones  having  one  o-H 

atom  +  potassium  hexacyanofer- 
rate(III)/aqueous  base  191 

Radical  Sources 

-  C-Radkal  Sources 

-  1,2-dihydroxytetraphenylethane 
(-►  diphenylhydroxymethyl 

radical  SS  (1864) 

-  O-Radical  Sources 

-  di-r-butyl  peroxide  (-*•  r-butoxyl 
radical  1,  13,  50  (1847),  56,  (1868) 

-  r-butyl  hydroperoxide  ( -» r-but¬ 
oxyl  radical)  1 3 


Silicon  Tetrachloride 
Use 

—  as  coupling  reagent  in  peptide 


synthesis 

463 

Sulfurated  Borohydrides 

Preparation 

—  sulfurated  sodium  borohydride 

526 

Use  as  Reducing  Agents 

—  survey 

526 

-  nitroarenes  +  sulfurated  sodium 

borohydride  706  (2528) 

Use  as  Sulfurizing  Agents 

-  oxiranes  +  sulfurated  sodium 

borohydride  529 

Sulfur  Dioxide 
Use  as  Solvent 

-  A^-methylation  of  1,3-thiazoles  with 
trimethyloxonium  tetrafluoro- 

borate  436  (2203) 


2,4,4,6-Tetrabromocyclohexadienone 
Use  as  Brominating  Agent 

-  monobromination  of  phenols  432  (2187) 
Tetracyclone 

see:  Tetraphenylcyclopentadienone 
TetrakisI  dimethylaininol-titanium 
Use 

-  as  reagent  for  the  introduction  of 

the  dimethylamino  group  90  (1909) 
TetrakisI  triphenylphosphine  ]-pal- 
ladiiun(O) 

Use 

-  catalytic  dimerization  of 

,malodinitrile  504  (2336) 

TetrakisI  triphenylphosphine)-platinum(O) 
Use 

-  catalytic  dimerization  of  malo- 

dinitrUe  504  (2336) 

Tetramethylguanidine 

Use 

-  as  catalyst  in  Michael  additions  44 

Tetramethylguanidinium  Azide 

Use 

-  as  azidation  reagent  718  (2572) 

Tetnqihenylcyclopentadienone  (Tetra¬ 
cyclone) 


Use  as  Trapping  Agent 
-  unstable  cycloalkynes 

238 

TYTlf’-Thionyldiimidazole 

Use  in  Peptide  Coupling 
-  general  remarks 

130 

Thiourea  Dioxide 

Use  as  Reducing  Agent 
-  ketones 

435  (2197) 

Tillmaim’s  Reagent 

Preparathn 

-  buffered  standard  solution 

180 

Use 

-  titration  of  reductones 

180 

Tosk  Anhydride  (|^Toluenesulfonic 
Anhydride) 

Use  in  Peptide  Coupling 

-  in  combination  with  phosphoric 

hexamethyltriamide  126, 460 

Tosyl  Azide 
Use 

-  as  reagent  for  azido-group 

transfer  362,  383  (2137) 

Tosyl  Chloride 
Use  in  Esterifications 

-  carboxylic'  acid  +  (1.)  tosyl  chloride 

(2.)  alcohol  126 

Tosyl  Perchlorate 
Use  as  Sulfonylating  Agent. 

-  arenes  of  low  reactivity  122 

Trialkyloxonium  Salts 

-  Triethyloxonhun  Tetrafluoroborate 
Use  as  Ethylating  Agent 

-  esterification  of  carboxylic  acids 

503  (2328) 

-  0-ethylation  of  )V-alkyl  carb¬ 
oxamides  505  (2339) 

-  Trimethyloxonium  Tetrafluoroborate 
Use  as  Methylating  Agent 

-  A^methylation  of  1,3-thiazole  in 

sulfur  dioxide  436  (2203) 

-  Mpermethylation  of  sulfone  imines  125 


-  Trimethyloxoniiun  2,4,6-TrinitfO- 
benzenesulfonate 

Preparation 

-  from  dimethyl  ether,  diazomethane, 
and  2,4,6-trinitrobenzenesulfonic 

acid  126 

1,34'Triazine 

Use  as  Iminomethylating  Agent 

-  in  place  of  free  hydrogen  cyanide  in 

Gattermann  syntheses  of  aromatic 
aldehydes  142  (1950) 

Trichlotomethanesulfoi^l  Chloride 
Use  as  Chlorinating  Agent 

-  general  remarks  126 

IViflic  Add  (Trifluoromethanesulfonic 

Add)  and  Dnivatives 

-  Silver  Triflate 

Use  as  C-Sulfonyhxylating  Agent 

-  alkyl  iodides -»  alkyl  triflates  125 

-  Triflic  Add 

Use  as  Acylation  Catalyst 

-  arenes  +  acyl  chlorides  494  (2297) 
Use  as  0-Sulfonylating  Agent 

-  alcohols  125 

-  cleavage  of  ethers  with  0-sulfonyl- 

ation  125 

Use  as  C-Sulfonyhxylating  Agent 

-  ethylene-  125 

-  Triflk  Add  Esters 

Use  of  Alkyl  Triflates  as  Alkylating  Agents 

-  general  remarks  126 

-  Triflic  Anhydride 

Use  as  0-Sulfonylating  Agent 

-  thallium(I)  phenoxides  -*  phenyl 

triflates  125 

-  1-Triflyliinidazole 
Preparathn 

-  from  imidazole  and  triflic  anhydride  125 
Use  as  0-Sulfonylating  Agent 

-  phenols  125 

Triphenylphosphine  Dihalides 

-  Triphenylphosine  Dichloride 
Use  as  Chlorinating  Agent 

-  chlorinative  cleavage  of  oxiranes 

431  (2180) 

-  Triphenylphosphine  Dibromide 
Use  as  Brominating  Agent 

-  brominative  cleavage  of  oxiranes 

431  (2180) 

Use  as  Oxidizing  Agent 

-  benzoins  697 

Trithiocarbonates  (of  Alkali  Metab) 

Use  as  Thhlating  Agents 

-  sodium  trithiocarbonate  as  reagent 

for  the  introduction  of  mercapto 
groups  102 

Woodvwd’s  Reagent  K 

see:  1,2-Oxazolium  Salts  and  Relatives 

Ynamines 

Use  as  Coupling  Reagents  in  Peptide 
Synthesis 

-  3,3-dimethyl-l-dimethylamino- 

butyne  (dimethylamino-t-butyl- 
acetylene)  458 

-  dimethylaminophenylacetylene  458 


